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CHAP.     XXIII. 

CONSIDERATIONS      RELATIVE     TO     THE 
ACTIVITY  OF  VOLCANIC  FIRES. 

Two  contrary  opinions  concerning  this  acli* 
vity ;  many  naturalijls  imaginifig  that  it 
mujl  be  very  great,  and  others  that  it  is 
extremely  weak— The  arguments  favourable 
to  the  former  opinion  examined — Firfl  ar- 
gument  deduced  from  the  effects  produced 
by  the  fire  of  a  lava  in  motion ',  compared 
vol.  iv.  B  with 


with  tbofe  of  common  Jirc—Heat  of  this 
lava  when  it  is  difgorged  from  the  fub- 
terranean  caverns  greater  than  that  of  our 
furnaces — Second  argument ,  derived  from 
the  promptnefs  twith  'which  cold  lava  is 
liquefied  when  thrown  upon  melted  boiling 
la~va9  -which  cannot  be  obtained  by  common 
fire  unlefs  it  be  extremely  powerful — The 
retention  of  a  Jlrong  heat  by  lavas  long 
after  they  have  ceafed  to  fiow  adduced  as 
the  third  argument  in  favour  of  the  great 
aclivity  of  volcanic  fires — Fourth  argu- 
ment  derived  from   the  fufion   of  large 
maffes  of  f  ones  9  and  conftderable  tracts  of 
country  by  rivers  of  lava  flowing  over  them 
-—Fifth  argument  deduced  from  the  great 
difficulty    with  which   the  fufion   of  the 
volcanic  glafs  of  Iceland  is  obtained  in 
common  fire— The  boiling  of  the  waters 
of  the  fea  in  confe  queue  e  of  volcanic  confla- 
grations  a  Jixth  argument  of  the  great  effi- 
cacy of  the  latter  ■?  The  f event h  and  lafi 
argument  derived  from  the  great  fluidity 
of  lavas  in  many  circifmfiances — The  ar- 
guments:,  on  the  contrary ,  employed  to  prove 

that 
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that  the  activity  of  the  fires  of  votcanos  is 
extremely  feeble,  may  be,  in  faff,  reduced 
to  one  only  ;  thai  is,  that  thofe  fres  produce 
no  ejfe?itial  change  in  fiones  which  have 
pajfed  into  lava,  and  are  incapable  of 
fufing  flooerls ;  whereas  the  f re  of  our  fur- 
naces dejtroys  by  vitrification  the  primor- 
dial characters  of  thefe  flones,  with,  com- 
monly, afufion  of  the  fooerls — This  argu- 
ment more  fpecious  than  J olid ;  fince  it  may 
be  proved  that  it  is  not  always  true  that 
volcanic  fres  are  .infufjicient  for  the  fufioii 
of  fhoerls  ;  as  they  fometimes  melt  the  gar- 
nets of  Vefuvius,  which  are  refratlory  in 
our  furnaces  ;  and  that  the  little  or  no  al- 
teration of  the  primordial  characlers  in 
lavas  is  not  to  be  afcribed  to  the  feeblenef 
of  thefe  fres •,  but  to  their  mantier  of  ablings 
which  is  different  from  that  of  cominon 
fre — The  fire  of  the  furnace  fufifcient  to 
fufe  rocks,  whether  volcanic  or  not  volca- 
nic ;  but  incapable  of  producing  in  them 
true  fluidity— A  fire  of 'much  fronger  tem- 
perature neceffary  for  this — Enquiry  how 
far  the  opinion  of  fome  can  be  maintained, 
B  2  that 
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that  the  fire  of  volcanos  produces  its  effects 
rather  by  the  duratio?i  of  its  action  than 
by  its  activity — The  fire  of  oar  furnaces, 
remaining  confiantly  the  fame  for  a  few 
days,  is  incapable  of  fifing  fl ones  ;  yet  in 
a  greater  number  of  days  will  produce  fiii" 
fiion  in  them  ;  but  at  the  fame  time  it  de- 
firoys  their  texture,  in  the  fame  mattner 
as  it  would  be  dejlroyed  by  a  fire  of 
greater  activity.  Enquiry  'whether  fiul- 
phur  acts  as  a  flux  on  the  fiones  which  pafs 
into  lava,  or  facilitates  their  fluidity ;  and 
the  negative  concluded  from  a  long  fries 
of  facts — Proof  like  wife,  from  numerous 
and  certain  ob/ervations,  that  there  is  little 
or  ?io  foundation  for  the  opinion  that  flow- 
ing lavas,  b  fides  the  caloric  (heat)  which 
they  receive  from  the  volcanos,  contain 
likewife  a  caloric  ofi  their  own,  which, 
after  the  manner  of  imflammable  bodies, 
is  developed  by  a  true  combufiion — Neeefi- 
fity  of  acknowledging  that  we  have  not 
clear  and  difiintt  ideas  ofi  volcanic  fires — 
Our  uncertainty  relative  to  the  nature  of 
their  aliment,  and  the  manner  in  which 

they 
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they  act  Independent  of  the  concurrence  of 

atmofpheric  air — -Oxygenous  gas,  probably ', 

the  caufe  and  prefervative  of  fubterranean 

conflagrations^  and  capable   of  producing 

fingular  combinations  in  t(je  flony  bodies  it 

invejls,  when  fnixed  with  other  gafes  and 

J aline  fubfances — -PoJJibly  water  united  to 

fire  tnay  contribute  to  produce  fuch  com* 

binations* 

JL  HE  terrible  and  ftupendous  fcenes  of 
globes  of  flame  and  fiery  Hones  forced  to  a 
prodigious  height,  of  mountains  melted  by 
violent  heat,  and  rivers  of  burning  lava, 
which  in  every  age  have  prefented  them- 
felves  to  the  aftonifhed  eyes  of  men,  have 
induced  an  almoft  general  belief  that  the 
power  of  thefe  deftructive  fires  is  much 
greater  than  any  of  which  our  common 
fire  can  furnifh  us  an  idea.  This  opinion, 
which  always  has  been,  and  continues  to 
be,  that  of  the  common  people,  and  which 
has  been  embraced  by  many  celebrated  na- 
^uralifts,  would  certainly  at  prefent  be  the 
B  3  prevailing 
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prevailing,  or  rather  the  only  one,  were  k 
not  that  within  thefe  few  years  another,  dU 
redly  oppofite  to  it,  fince  it  funpofes  the 
activity  of  volcanic  conflagrations  to  be  ex- 
tremely feeble,  has  been  advanced  and  de^ 
fended  by  fome  profeffors  of  natural  fcience. 
Both  parties  are,  in  fact,  fo  fully  perfuaded 
of  the  truth  of  their  refpective  opinions, 
that,  while  producing  the  arguments  which 
appear  favourable  to  their  hypothefes, 
they  appear  to  think  it  unnecefTary  even  to 
liften  to  the  objections  and  reafons  of  their 
antagonifts.  I-  ihall  confider  it,  however, 
as  my  duty,  in  examining  this  difficult  and 
interefting  controverfy,  my  fole  object  being 
truth,  to  Hate  fully  and  impartially  the  ar- 
guments on  each  fide  of  the  queftion.  I 
ihall  therefore  firft  give  thofe  which  are  or 
may  be  adduced  to  prove  the  powerful  acti- 
vity of  volcanic  fires  ;  and  next  thofe  in 
fupport  of  the  contrary  doctrine  :  accom- 
panying each  with  fuch  reflections  as  ap- 
pear to  me  to  arife  out  of  the  fubject. 

Argument  I.  As  the  irtfenfity  of  common 

£re 
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fire  is  meafured  by  the  effects  it  produces  in 
the  bodies  on  which  it  acts,  it  is  evident  that 
we  muft  employ  the  fame  rule  to  meafure 
that  of  volcanic  lires.  And,  as  we  have 
feen  that  the  pyrometer  of  Wedgewood  is 
the  moll  certain  meafure  of  thefe  effects  in 
common  fire,  it  is  indubitable  that  this  in- 
urnment would  afford  the  beft  means  of  as- 
certaining the  activity  of  the  heat  of  volca- 
nos  ;  and  in  Chap.  I.  of  this  work  I  pointed 
out  a  method  by  which  it  might  be  eafily 
employed  for  this  purpofe  in  certain  cir- 
cumftances  of  the  flowing  lava. 

Attempts  have,  however,  been  made  by 
other,  though  lefs  certain  methods,  to  afcer- 
tain  the  degree  of  heat  in  lavas.  I  find  fuch 
an  experiment  to  have  been  made  by  fome 
academicians  of  Naples  in  the  famous  erup- 
tion of  Vefuvius  in  the  year  1737,  on  a  lava 
near  the  Torre  del  Greco,  which,  though 
it  had  ceafed  to  flow  for  fome  days,  itill  re- 
tained, in  a  bottom  in  which  it  had  col- 
lected, a  rednefs  fimilar  to  that  of  red-hot 
B  4  iron. 
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iron  *.  The  following  was  the  refult  of 
the  experiments  then  made  on  the  ftrength 
of  the  fire  of  this  lava. 

A  piece  of  lead,  of  a  conical  form,  two 
ounces  in  weight,  being  placed  on  the 
red-hot  furface,  after  two  minutes  and  a 
half  became  foft,  and  after  three  and  a  half 
was  entirely  melted.  Another  piece  of  lead, 
of  the  fame  figure  and  weight,  was  then 
placed  on  a  red-hot  plate  of  iron,  laid  over 
burning  coals,  when  the  metal  did  not  begin 
to  liquefy  till  after  fix  minutes  and  a  half, 
and  was  not  entirely  melted  till  feven  mi- 
nutes and  a  half. 

Water  placed  on  that  lava,  in  a  copper 
vefTel,  began  to  fimmer  at  the  end  of  three 
minutes,  and,  in  the  fourth,  boiled  furioufly. 
When  a  fimilar  experiment  was  made  with 
an  equal  quantity,  in  the  fame  vefTel,  placed 
over   burning  coals,   it   began   to   fimmer 

*  Vide  Serao,  ubi  %>= 

ftrongly 
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ftrongly  in  four  minutes,  and  in  the  fifth 
boiled  violent] 7. 

From  thefe  experiments  ProfefTor  Serao 
infers  that  the  power  of  the  fire  of  that  lava, 
though  deprived  of  a  part  of  the  heat  it  had 
when  foft  and  flowing,  much  exceeded  that 
of  burning  coals  or  red-hot  iron. 

I  cannot  but  commend  thefe  experiments, 
principally  becaufe  they  are  among  the  very 
few  that  have  hitherto  been  made  to  afcer- 
tain  a  companion  between  our  common 
fire  and  that  of  volcanps.  But  though  I 
can  fuppofe  that  the  heat  of  the  lava  ex- 
ceeded that  of  red-hot  coals,  I  cannot  admit 
that  it  was  greater  than  that  of  red-hot  iron. 
The  plate  of  which  the  Academicians  made 
ufe,  being  furrounded  on  every  fide  by  the 
cold  air,  could  not  have  that  heat  it  would 
have  retained  in  other  circumftances.  The 
glafs  furnace  is  inadequate  to  melt  iron  in 
the  mafs  5  but  it  will  render  it  of  a  moft 
violent  red  heat.  But  a  cone  of  lead  of  the 
weight  of  two  ounces,  being  placed  on  a 

plate 
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plate  of  iron  that  had  continued  half  an  hour 
in  this  lire,  was  completely  melted  in  lefs 
than  one  minute. 

"  As  this  lava,  however,  had  not  flowed  for 
fome  time,  it  mull  have  loft  no  fmall  quan- 
tity of  its  heat :  hence,  to  obtain  a  more  pre- 
cife  and  adequate  companion,  it  was  necef- 
fary  to  make  experiments  on  it  in  the  ftate 
of  liquidity.  This,  partly  by  accident  and 
partly  by  human  induftry,  has  been  done. 
Among  the  prodigious  deftrucTion  caufed 
by  a  deluge  of  liquid  matters,  that  which  it 
occafioned  in  the  convent  of  the  Carmelites 
was  not  the  leaft.  The  above-cited  Neapolitan 
phyfician  informs  us  that  the  fiery  torrent 
entering  that  edifice,  befides  reducing  to 
alhes  the  combuftible  matters,  that  were  even 
at  fome  dlftance  from  it,  melted  the-drink- 
ing-glafTes  on  the  table  of  the  refectory,  re- 
ducing them  to  one  fhapelefs  mafs. 

We  find  a  confirmation  of  this  accident 
in  the  Englifli  Philofophical  Tranfactions,  in 
a  paper  given  in  by  Prince  CalTanOj  a  mem- 
ber 
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ber  of  the  Royal  Society,  in  which  he  re- 
lates th^t  the  torrent,  after  having  fired  the 
door  of  the  church  of  the  Carmelites,  the  win- 
dows of  the  facrifty  and  refectory,  melted  the 
glafs  vefTels  that  were  upon  the  table.  He 
here  adds  an  exneriment  of  importance, 
which  is,  that  a  piece  of  glafs  fixed  to  the  end 
of  a  pole,  and  approached  to  the  fluid  matter ■, 
was  reduced  to  a  pajle  at  the  end  of  four 
minutes. 

This  fact  is  corroborated  by  the  following 
related  by  ProfefTor  Bottis,  in  his  defcription 
of  the  conflagration  of  Vefuvius  in  1667. 
His  words  are  thefe  :  "  In  the  middle  of 
*'  the  fame  lava  edifices  were  feen,  fome  of 
■'  which  the  lava  had  furrounded  without 
u  injuring  them ;  others  it  had  broken  and 
*c  mattered,  burning  every  thing  before  it* 
4^  In  fome  of  them  the  flames  from  the  tor- 
•  •  rent  of  fire  had  melted  fome  large  glafs 
"  veiTels  which  flood  above,  where  the 
6t  ftream  could  not  reach  them." 

On  confidering  {hefe  facts,   we  cannot 
2  admit 
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iidmit  that  the  firft  of  them,  that  is,  the  li- 
quefaction of  the  drinking-glafTes  enveloped 
in  the  flowing  lava,  can  be  a  convincing 
proof  of  its  great  activity,  fince  we  know 
that  factitious  glaffes  will  melt  more  or  lefs 
in  our  common  fires.  On  the  latter  two 
of  thefe  fads,  though  to  me  they  appear  of 
lefs  importance,  I  fhall  make  fome  remarks. 
1  imitated  in  fome  manner  the  experiment 
of  the  Prince  di  CafTano,  relative  to  the  fu- 
lion  of  glafs  approached  to  burning  lava,  by 
holding,  in  a  pair  of  pincers,  a  piece  of  glafs 
an  inch  in  thicknefs,  fufpended  in  the  air  of 
a  glafs-furnace.  In  a  few  inftants  it  began 
to  foften,  and,  in  a  minute,  to  flow,  forming 
a  long  defcending  thread.  The  efficacy, 
therefore,  of  this  fire  exceeded  that  of  the 
lire  of  the  lava  in  queftion,  at  leaft  in  the 
circum fiances  of  this  experiment.  But  here 
feveral  particulars  are  to  be  remarked/  Ac- 
cording to  the  account  in  the  Philofophical 
Tranfactions,  the  glafs  was  approached  to 
the  flowing  matter :  it  therefore  did  not 
touch  it.  It  cannot  be  doubted  but  that, 
bad  it  touched,  it  would  more  eafily  have 

fufed, 
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fttfed.  Befides,  when  this  lava  reached  the 
convent  of  the  Carmelites,  it  muft  have  loft 
a  confiderable  part  of  its  heat,  and  that 
principally  from  two  caufes — Firft,  becaufe 
it  had  flowed  over  a  long  tract  of  ground, 
and,  confequently,  had  communicated  Its 
heat,  as  well  to  the  air  immediately  in  con- 
tact with  it,  as  to  the  ground  over  which  it 
had  pafled  :  Secondly,  becaufe,  when  near 
the  mouth  whence  it  ifllied,  it  formed  one 
fingle  wide  ftream,  which,  as  it  proceededP 
branched  off  into  fmaller  channels  ;  and 
this  divifion  muft  greatly  have  diminifhed 
the  activity  of  its  beat.  From  thefe  consi- 
derations it  is  evident  that  the  heat  of  the 
lava,  where  the  experiment  was  made,  was 
greatly  inferior  to  that  it  poflefled  when  it 
was  firft  dilgorged  from  the  mountain,  which 
was  probably  much  greater  than  that  obtained 
in  common  glafs-furnaces. 

Argument  II.  The  above-mentioned 
Profeffor  Bottis,  defcribing  the  eruption  of 
Vefuvius,  which  began  on  the  29th  of  July 
i/79)  and  continued  to  the  middle  of  Au- 

guft 


(     14     ) 

guft  following,  relates  that,  on  the  ioth  o£ 
September  in  the  fame  year,  making  a  vifit 
to  the  mountain,  "  he  obferved  a  fmall  hill, 
"  formed  of  fpongy  ftcnes,  and  furrounded 
"  by  lava  recently  ejected  ;  in  which  hill,  he 
"  adds,  was  a  fmall  gulph,  of  a  figure  almofl 
st  circular,  about  three  palms  in  diameter  and 
"  two  in  depth.  From  this  gulph  proceeded 
6t  a  low  noife,  fimilar  to  that  of  oil  or  any 
64  fat  fubitance  fimmering  over  the  fire, 
"  which  found  was,  no  doubt,  produced  by 
**  fubftances  fufing  in  it.  Its  fire  was  fo 
*;  ftrong  that,  fome  fpongy  (tones  being  caft 
"  into  it,  they  immediately  became  red-hot, 
"  and  melted,  producing  the  appearance  of 
"  boiling  pitch." 

This  obfervation  is  of  confiderable  import- 
ance in  the  prefent  enquiry.  Whoever  is 
acquainted  with  the  works  of  M.  'Bottis 
relative  to  Etna,  will  immediately  perceive 
that  by  fpongy  Jlonesfht  means  porous  lavas, 
and  the  fcorite  of  that  mountain.  In  my 
experiments,  I  found  that  thefe  do  not  re- 
quire a  continuance  of  lefs  than  half  an  hour 

to 


to  fbften  them.  If,  therefore,  the  gulplt 
nito  which  thefe  ftones  were  thrown  lique- 
fied them  like  boiling  pitch,  it  is  evident 
that  its  heat  greatly  exceeded  that  of  the 
furnace  1  found  on  ufing:  a  reverberatory 
furnace,  of  a  high  temperature,  that  it  re- 
quired a  heat  equal  to  that  requifite  to  melt 
iron,  to  obtain  a  fpeedy  fuOon  of  thefe  Ve- 
fuvian  products,  and,  in  general,  of  thofe  of 
other  volcanos.  It  is  likewife  equally  evi- 
dent  that  this  fmall  gulph,  communicating 
from  above  with  the  cold  air,  muft  there  be 
lefs  ftrong  than  in  its  internal  part,  fince 
that  narrow  mouth  was  only  a  fpiracle  or 
vent-hole  to  that  great  mafs  of  lava,  which 
boiled  and  flamed  in  the  deep  recedes  of  the 
mountain. 

Argument  III.  The  preformation  of  a 
ftrong  heat  in  lavas  which  for  fome  time, 
and,  frequently,  for  a  great  length  of  times, 
have  ceafed  to  flow,  may  be  confidered  as 
another  proof  of  the  vehemence  of  their 
heat,  when  they  were  fluid.  The  above- 
mentioned  RrofefTor  Bottis  obferves  that  the 

lava 
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lava  of  the  year  1737  crofled  a  public  road, 
and  that,  a  month  afterwards,  labourers  be- 
ing employed  by  the  order  of  the  King  to 
remove  it,  they  were  obliged  to  defift  from 
the  attempt,  becaufe  the  internal  mafs  foft- 
ened  the  iron  inftruments  they  ufed  to  break 
it.     When  not  far  from  the  higheft  crater 
of  Etna,  I  croffed  a  lava  which  had  flowed 
eleven  months  before,  and  was  entirely  de- 
tached from  the  volcanic  furnace  ;   I  found 
it,  notwithstanding,  in  fome  apertures,  retain 
a  red  colour,   which  was  very  confpicuous 
to  the   eye  in  full  day-light ;    and  a  ftaff 
being  put  upon  it  immediately  fmoked  and 
took  fire  % 

Sir  William  Hamilton  let  fall  fome  pieces 
of  wood  into  the  fiffures  of  a  lava,  and  they 
immediately  took  fire,  though  that  Java  had 
no  communication  with  the  volcano,  and 
was  full  four  miles  diftant  from  the  mouth 
whence  it  had  iiTued. 

The  lava  of  the  great  eruption  of  Etna 

*  See  Chap.  VIII. 
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in  1669,  after  eight  years,  had  not  become 
cold,  in  many  places,  according  to  the  ob- 
servations of  Mafia,  a  Sicilian  writer. 

Thefe  fa£ts,  compared  *  and  combined, 
furnifh,  in  my  opinion,  another  luminous 
proof  of  the  powerful  heat  of  volcanos.  It 
is  true  that,  eruptions  ufually  occupying  a 
great  extent  of  ground,  that  extent  caufes 
them  to  preferve  their  heat  longer  ;  but  it  is 
equally  true  that,  whatever  may  be  the  vo- 
lume of  the  lavas,  their  heat  would  not  be 
fo  great  after  fuch  long  intervals  of  time, 
were  it  not  prodigioufly  more  powerful  at 
the  time  they  flowed. 

Argument  IV,  Fazello,  the  Sicilian,  be- 
gins the  defcription  of  an  eruption  of  mount 
Etna,  which  happened  in  1536,  with  thefe 
words  :  "  IX  calend.  Aprilis,  flante  auftro, 
"  et  fole  ad  occafum  vergente,  nubes  atra 
u  montis  apicem  operuit,  et  inter  earn  rubor 
"  emicuit ;  turn  repente,  ex  ipfo  cratere,  ig- 
"  nei  torrentis  vafta  vis  erupit ;  paullatim* 
"  que  in  modum  fluminis»  magno  montis 

vol,  iv,  €  "  murmure 
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u  murmure  ac  terra  motu  defluens,  in  ori-^ 
"  entem  verfus  defcendit,  lacumque  illapfus 
"  magnam  ibi  repertam  lapidum  congerieira 
"  liquefecit."  On  the  23d  March,  nearly 
about  the  time  of  fun-fet,  the  fouth  wind 
blowing,  a  black  cloud,  in  the  midft  ot 
which  a  kind  of  rednefs  appeared,  covered 
the  top  of  the  mountain  ;  when,  fuddenly, 
a  prodigious  fiery  torrent  bur  ft  from  the 
crater,  and,  flowing  like  a  river  down  the 
eaftern  fide  of  the  mountain  with  a  great 
noife  and  fhaking  of  the  earth,  poured  into 
a  lake,  where  it  melted  a  large  quantity  of 
ftones  that  were  amaffed  together. 

This  obfervation  having  been  made  at  a 
time  when  accuracy  and  precilion  were  not 
poftefTed  by  all  obfervers,  I  muft  ingenuoufiy 
confefs  that  I  mould  fufpend  my  faith  rela- 
tive to  the  liquefaction  of  this  great  mafs  of 
ftones,  if  I  did  not  find  it  wonderfullv  con- 
firmed  in  the  defcription  given  by  Mr.  Pen- 
nant of  a  lava  that  ifTued  from  a  volcano 
in  Iceland,  in  1783.  After  defcribing  the 
prodigious  extent  of  country  that  this  lava 

covered. 
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covered,  he  remarks  the  perpendicular  height 
of  the  fides  of  this  current  was  from  80  to 
100  feet;  overwhelming  not  only  all  the 
villages  that  it  found  in  its  way,  but  likewife 
many  hills :  thofe  that  were  too  high  to  be 
thus  fubmerged  it  melted  ;  fo  that  the  entire 
furface  of  the  country  was  in  a  ftate  of  flu- 
idity, and  formed  a  lake  of  fire,  refembling 
a  mafs  of  melted  metal. 

I  leave  the  reader  to  judge  of  the  aftonifh- 
ing  activity  of  this  conflagration. 

Argument  V.  Iceland  alfo  furnimed  an- 
other proof  of  the  activity  of  its  volcanos. 
We  have  feen  that  the  glafTes  of  the  Eolian 
Ifles,  and  thofe  of  the  Phlegrean  Fields,  ea- 
fily  fufe  in  the  furnace.  As  I  did  not  pof- 
fefs  any  fpecimen  of  the  Icelandic  glafs,  I 
could  not  make  any  experiments  upon  it ; 
but  Bergmann,  who  had  this  advantage, 
obferved,  that  he  could  not  obtain  a  fufion 
of  it  with  the  blow-pipe  :  whence  he  con- 
cludes, that  the  fire  which  formed  it  mud 
be  extremely  powerful 

C  2  Argu- 
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Argument  VI.  Vallifneri,  In  his  defec- 
tion of  the  new  volcanic  iiland  which  rofe 
from  the  fea  in  the  vicinity  of  Santorine 
in  1707,  mentions,  amongft.  other  events 
which  happened  at  that  time,  a  circumftance 
of  great  importance  to  the  prefent  enquiry. 
At  the  time  this  ifiand  emerged  from  the 
Waves,  the  fea  round  it  was  greatly  agitated* 
and  had  acquired  fuch  an  immoderate  heat 
that  it  boiled,  and  the  boiling  extended  to 
a  confiderable  diftance  j  by  which  a  great 
quantity  of  fifh  was  deftrcyed.  We  read 
the  fame  fa€t  in  the  travels  of  the  Marquis 
de  Choifeul,  taken  from  a  hiftory  of  that 
time)  in  which  it  is  likewife  remarked  that 
the  pitch  of  fome  mips  was  melted. 

This  facl  appears  to  me  a  fufficient  proof 
©f  the  violence  of  the  fire  of  that- volcano, 
fiace  to  heat  to  fuch  a  degree  fo  enormous 
a  mafs  of  fea-waters,  and  that  in  a  place  fo 
deep,  prefenting  fo  large  a  furface,  and  fur- 
rounded,  as  they  are,  by  cold  waters,  cer^ 
tainly  required  a  very  great  development 
of  the  matter  of  heat. 

A  won- 
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A  wonderful  phenomenon  of  the  fame 
kind  was  alfo  obferved  there  in  the  ages  of 
antiquity,  according  to  Strabo  %  who  fays 
that  between  Thera  and  Therafia  the  fea 
was  feen  to  boil  for  four  days,  We  have 
feen  that  Santorine  confifts  of  a  prodigious 
mafs  of  pumices,  which  (tones  have  been 
thrown  up  from  the  bottom  of  the  fea  by 
the  action  of  volcanic  fire  f .  From  the  ana- 
lyfls  I  made  of  two  pumices  of  that  ifland, 
jt  appears  that  their  bafe  was  the  afbeftus  J. 
I  know  not  whether  the  bafe  of  the  other 
pumices  of  that  place  be  of  the  fame  or 
of  another  ftone ;  but  in  either  cafe  the 
two  pumices  that  I  analyied  prove  that  the 
fire,  by  the  aclion  of  which  the  afbeftus 
paffed  into  pumice,  muft  be  extremely  pow- 
erful. 

Argument  VII  and  laft.     This  is  derived 
from  the  fluidity  of  the  lavas,     It  is  incon- 

tsseXayzs  £^'  ^uef  aj  rsao-apag,  are  isaaav  £*iv  nai  fhii'wSai  tw 

f  See  Chap.  XIX. 
%  See  Chap.  XV. 
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teftable  that  a  greater  or  lefs  degree  of  heat 
mull  occafion  a  greater  or  lefs  degree  of 
fluidity.  We  fhall  fpeak  prefently  of  that, 
degree  of  fluidity  which  lavas  acquire  in  the 
furnace  :  we  fee  that  it  is  greater  in  a  fire 
of  high  temperature,  and  it  is  frill  more  in- 
creafed  when  we  employ  oxygenous  gas, 
Thefe  gradations  of  fluidity  have,  like  wife, 
place  in  every  other  flone,  as  well  as  in  a 
thoufand  other  fubftances  fufible  in  the  fire. 
The  reafon  is  very  evident,  fnice  the  more 
the  particles  of  a  fufible  bcdy  feparate  from 
each  other  by  the  interpofition  of  a  fiery 
fluid,  the  more  complete  is  the  fufion.  If, 
therefore,  we  prove  a  great  fluidity  in  the 
lavas,  we  fhall  alfo  prove  a  proportionate 
violence  in  the  fire.  This  we  fhall  now 
make  the  object  of  our  enquiiy  ;  in  which  it 
will  be  impoffible  to  be  very  brief, , however 
\?e  may  wifh  for  brevity,  both  from  the 
variety  of  interefting  facts  to  be  adduced, 
and  the  remarks  by  which  they  mufl  ne~ 
ceffarily  be  accompanied. 

To  preferve  fome  kind  of  order,  we  will 
divide  thefe  facts  into  two  clafTes ;  the  firft 
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jeoniifting  of  fuch  as  have  relation  to  thofe 
hvas  which  are  feen  to  fpout  up  like  water 
from  volcano?,  thofe  which  are  found  to 
retain  foftnefs  after  having  been  thrown 
through  the  air,  and  thofe  which  have  been 
cbierved  to  boil  within  the  craters. — In  the 
fecond  clafs  we  fhall  place  fuch  facts  as  re- 
late to  thofe  kinds  of  lavas  which,  iffuing 
from  craters,  or  the  fides  of  volcanos,  and 
extending  in  long  currents,  have  permitted 
obfervers  to  meafure  their  velocity,  and  the 
degree  of  fluidity  or  foftnefs  they  have  ac- 
quired. 

With  refpect  to  the  former,  two  obferva- 
tions  of  Profeffor  Bottis  are  worthy  atten- 
tion—the firft  relative  to  a  circumftance 
obfervable  in  the  eruption  of  Vefuvius  in 
1771,  and  the  fecond  reflecting  another  that 
took  place  in  the  eruption  of  the  fame  volca- 
no in  1 77(5.  After  haying  related  that,  by  the 
fide  of  the  aperture  whence  the  torrent  of 
lava  iffued,  four  low  hills  fuddenly  rofe  at 
once,  he  remarks,  that  from  three  of  thefe, 
which  were  in  the  form  of  cones,  the  fire 
C  4  (that 
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(that  is  to  fay,  the  ignited  lava)  fpouted  out 
from  fome  fmall  openings  near  their  tops., 
precifely  in  the  fame  manner  as  water  when 
it  is  forced  out  through  narrow  channels  or 
apertures.  The  curves  which  the  inflamed 
fluid,  ifliiing  from  thefe  hills,  defcribed  in 
falling,  were  of  various  dimenfions.  They 
ail  three  threw  up  fire  at  the  fame  time,  and 
were,  in  fact,  three  beautiful  and  real  foun- 
tains of  fire. 

From  this  facl:  ProfefTor  Bottis  infers,  that 
the  fire  of  Vefuvius  is  very  powerful  ;  and 
immediately  adds,  "  I  have  twice  feen  at  a 
fmall  diftance  from  it  the  inflamed  matter 
break  forth  and  difgorge  in  the  Atria  del 
Cavallo.  From  its  great  fluidity  it  refembled 
water  iffuing  with  violence  from  under  the 
earth,  and  inundating  the  circumjacent 
country. 

The  fubftance  of  his  other  obfervation  is, 
that  Vefuvius,  in  the  beginning  of  the  year 
1776",  having  poured  from  its  fummit  a 
torrent  of  lava,  it  ftruck  upon  the  lava  of 
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1771,  and  rebounded  into  the  air,  congeal- 
ing in  fmall  branches  of  various  figures,  ter- 
minating in  thin  fharp  points  like  needles  ; 
as  he  obferved  the  day  after,  when  he 
afcended  the  mountain.  Hence  he  remarks, 
that  this  matter  muji  have  been  extremely 
fluids  as  that  ufually  is  which  is  ejeEled from 
the  month  of  Vefuvius. 

We  will  now  fay  a  word  of  that  foftneis 
which,  fometimes,  though  rarely,  the  pieces 
of  lava  retain  after  they  have  been  thrown 
through  the  air  from  the  mouths  of  volca- 
nos,  and  fallen  on  the  ground.  An  inflance 
of  this  is  related  by  the  fame  M.  Bottis, 
which  is  fo  extraordinary  that  I  fhould  doubt 
the  fa£t,  were  not  the  relater  a  perfon  highly 
worthy  of  credit ;  and  had  it  not  been  wit- 
nefled  by  thofe  illuftrious  and  eminent  per- 
fonages,  his  Royal  Highnefs  Maximilian 
Archduke  of  Auftria,  his  Eminence  the 
Count  de  Wilzeck  minifter  plenipotentiary, 
his  Eminence  Cardinal  Herzan,  and  Sir  Wil- 
liam Hamilton,  with  feveral  others  of  rank 
and  learning. 

5  When 
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When  lavas  are  thrown  up  from  volcanos 
in  the  form  of  a  fiery  hail,  before  they 
reach  the  earth  they  have  commonly  already 
acquired  the  hardnefs  of  ftone,  from  the 
ftrong  impreffion  of  the  cold  air  ;  whichs 
acting  on  pieces  of  fuch  fmall  dimenfions, 
in  a  few  moments  deprives  them  of  all  flu- 
idity. I  had  a  favourable  opportunity  for 
obferving  this  when  I  was  at  the  mouth  of 
the  volcano  of  Stromboli,  and  protected,  as 
I  have  already  defcribed,  from  the  fury  of 
its  ejections  ;  notwithstanding  feveral  globes 
of  lava  fell  very  near  me.  On  examining 
fome  of  thofe  that  had  fallen,  I  found  them 
indeed  ftrongly  ignited,  and  at  the  fame 
time  as  hard  as  Hones. 

Very  different  was  the  fact  which  oe-? 
curred  at  Vefuvius,  when,  at  break  of  day 
on  the  19th  of  June  1775,  the  above-men- 
tioned illuftrious  fpectators  obferved  it  near 
its  fummit.  The  volcano,  then,  ejected  a 
quantity  of  liquefied  ftones.  As  one  of 
thefe  fell,  one  of  the  guides  ran  fpeedily  to 
it,  and,  with  the  point  of  a  ftaff,  perforated 

it 
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it  from  fide  to  fide,  and  prefented  it,  with 
the    ftaff  thus    paffed    through    it,    to   the 
Archduke  ;   who  fo  much  admired  this  ex- 
traordinary phenomenon,    that  he  ordered 
the  perforated  lava,  which,  weighed  about 
eight  pounds,  to  be  preferved,  together  with 
the  ftaff,  in  his  private  cabinet.    If,  therefore, 
that  fragment  of  lava,   of  fo   fmall  a  fize, 
remained  ftill  foft,  notwithstanding  the  con- 
tinual contact  of  cold  air,  it  is  a  ftrong  ar- 
gument that   within  the  crater  it  was  ex- 
tremely fluid.     It  mull,  however,   be  ac- 
knowledged that,   even  at  Vefuvius,    fuch, 
phenomena  are  extremely  rare,  and  are  pro- 
bably  produced  by   an   action   of  the  fire 
more  powerful  than  ordinary  ;  for,  if  melted 
ftones,   when  thrown  from   volcanos,  had 
the  foftnefs   and   pliability  of  pafte  at  the 
time  they  ftruck  the  mountain,  it  is  evident 
they  muft  be  beaten  in  by  the  blow,   and 
take  more  or  lefs  of  a  flat  fhape  ;   which  is 
contrary  to  experience.     At  leaft,  among 
thofe  pieces  of  lava  that  Vefuvius  ejected 
when  1  was  there,  and  of  which  I  collected 
feveral,  I  obferved  that  they  all  inclined  to 

the. 
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the  orbicular  figure,  without  any  fenfible 
flattening  *  ;  and?  In  making  the  tour  of 
the  mountain,  I  found  Innumerable  others 
which  had  been  thrown  out  before,  of  a 
fimilar  fhape.  Befide  thofe  of  Stromboli,  I 
obferved  the  fame  conformation  in  various 
Hones  of  Etna  thrown  out  in  the  eruption 

Of   2787  f; 

We  will  now  proceed  to  adduce  an  in- 
Itance  of  the  great  fluidity  of  the  lavas 
burning  within  the  craters.  Of  this  we 
have  two  obfervations  of  no  common  kind? 
made  by  the  above-cited  Profeflbr,  an  inde- 
fatigable enquirer  into  the  nature  of  the 
eruptions  and  other  fymptoms  of  the  vol- 
cano in  his  vicinity. 

"  The  fame  night  the  mountain  exhibited 
<c  an  extraordinary  fpectacle  :  a  hollow  noife 
"  was  heard  from  time  to  time,  after  which 
"  a  great  quantity  of  extremely  fluid  fiery 
"  matter  overflowed  the  edges  of  the  mouth5 

*  See  Chap.  1,  f  See  Chap.  VIII. 
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**  which  firft  inundated  almoft.  the  whole 
u  neck  of  the  mountain,  and,  then,  divided 
"  into  various  Terpentine  rivulets  of  fire, 
"  which  ran  rapidly  down  its  fides,  and, 
"  after  fix  minutes,  or  nearly  fo,  became 
"  extinguiftied*  This  was  repeated  at  in^ 
"  tervals,  during  the  fpace  of  three  hours, 
"  the  fame  night."  We  find  this  in  his 
account  of  the  conflagration  of  Vefuvius  in 

*767- 

In  his  account  of  that  in  1 779,  he  ufes 
the  following  companion — "  As  a  liquor 
"  which  boils  in  a  velTel  rifes  and  overflows 
"  the  edges  of  that  veffel  from  the  violence 
"  of  the  heat  5  thus,  frequently,  from  the 
"  grand  mouth  of  the  mountain,  the  great 
"  quantity  of  extremely  fluid  fiery  matter 
ts  ifiued,  in  almoft  every  part,  and  pour- 
<s  ed  down  its  fides,  deftroying  all  before 
s<  it." 

Thefe  two  obfervations,  which  evidently 
demonftrate  the  extreme  fluidity  of  the  lava 

when 
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when  boiling  in  the  crater  of  Vefuvius,  cor* 
refpond  exactly  with  what  I  myfelf  obferved 
in  the  two  craters  of  Etna  and  Stromboli ; 
nor  can  I  doubt  but  the  fame  fads  are  ob- 
fervable  in  the  efFervefcent  matters  of  other 
volcanos. 

According  to  the  order  which  I  have  pre-* 
fcribed  to  myfelf,  I  fhall  now  proceed  to  fpeak 
of  thofe  rivers  of  lava  which  pour  forth 
from  volcanos,  and,  frequently,  dividing 
into  feveral  branches,  ruih  down  the  fides 
of  the  mountain,  continuing  their  motion 
to  a  great  diftance.  As  their  velocity  is 
often  very  confiderable,  it  may  be  con- 
cluded that  their  fluidity,  and  confequently 
the  activity  of  the  fire,  muft  be  fo  like- 
wife.  The  dream  of  lava  that  iffued  from 
Vefuvius,  in  the  eruption  in  1751,  flowed 
over  the  fpace  of  twenty-eight  pahns  in  a 
minute. 

In  the  eruption  of  the  fame  volcano  in 
1 754,  the  lava  formed  two  branches  which 

flowed 
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(lowed  thirty  feet  in  forty- five  feconds,  andj 
uniting  lower  down,  proceeded  at  the  rate 
of  thirty- three  feet  in  fifty  feconds. 

To  thefe  two  obfervations,  which  are 
by  Father  Turre,  I  fhall' add  two  others 
from  Sir  William  Hamilton.  The  firft  re- 
lates to  the  eruption  of  the  fame  mountain 
which  happened  in  1765,  in  which  he  re- 
marks that  the  progrefs  of  the  lava  was  at 
the  rate,  of  about  a  mile  an  hour.  His  fe- 
cond  obfervation  refpects  another  branch  of 
the  fame  eruption,  of  which  he  does  not 
determine  the  precife  velocity  ;  but  it  muft 
have  flowed  with  great  rapidity,  as  he  tells 
us  he  is  fure  that,  for  the  firft  mile,  the  ve- 
locity of  this  torrent  was  equal  to  that  of 
the  river  Severn,  at  the  paffage,  near  BrifloL 

The  Marchefe  Galiani,  in  his  Gbferva^ 
tlons  on  Vsfuvius,  writes  that,  in  the 
year  1631,  about  ten  at  night,  on  the  17th 
of  September,  a  lava  was  £qqu.  flowing  from 
the  upper  mouth  of  the  mountain,  which 
in  three  hours  after  had  already  entered  the 

fea, 
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fea,  within  which  it  formed  three  very  lorig 
promontories ;  a  proof,  as  he  juftly  remarks^ 
of  the  aftonifhing  velocity  of  thefe  lavas. 

t  cannot  conclude  without  mentioning 
another  obfervation,  on  the  fame  fubjec~t, 
from  M.  Bottis.  On  the  firft  iiTuing  of  the 
lava  from  Vefuvius,  in  the  year  1 767,  its 
velocity  was  fo  great,  that  fome  perfons  who 
were  near  the  place  had  fcarcely  time  to 
make  their  efcape. 

In  1 77 1 , a  dreadful  torrent  of  lava  rufhed 
from  the  mountain  ;  which,  when  it  reached 
the  Canale  delV  Arena,  had  traverfed,  with- 
in an  hour,  the  fpace  of  fifteen  hundred 
Neapolitan  canne  *. 

In  the  eruption  of  1776,  Vefuvius  threw 
out  from  its  fummit  a  torrent  of  lava  which 
flowed  a  mile  and  a  half  in  fourteen  mi- 
nutes.    The   i^bbate  Francifco  Ferrara,  of 

*  The  Neapolitan  canna  eon  (7ft  s  of  eight  Neapolitan 
palms,  and  a  Neapolitan  palm  is  nearly  one  fixth 
(barter  than  a  Paris  foot, 
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Catania,  who  obferved,  on  the  fpot,  the 
eruption  of  mount  Etna  in  1792,  informed 
me  that  the  lava  of  that  eruption  advanced 
at  the  rate  of  a  pace  for  every  ftroke  of  his 
pulfe,  which,  he  added,  was  very  quick. 

Thefe  examples  are  fufficient  to  fhow 
the  great  velocity  of  lavas.  It  is  necefTary, 
however,  to  remember  that  I  have  chofen 
thefe  inftances  from  among  thofe  in  which 
its  velocity  was  greateft.  Many  others 
might  be  adduced,  in  which  it  is  moderate, 
and  others  in  which  it  is  extremely  fmall. 
In  general,  however,  this  velocity  may  be 
increafed  or  diminifhed  from  many  caufes. 
Where  the  declivity,  down  which  the  lavas 
defcend,  is  great,  they  move  more  fwiftly, 
and  vice  verfa.  Their  courfe  alfo  will  be 
more  rapid,  the  nearer  they  are  to  the  ori- 
fice whence  they  ilfued.  In  general,  lavas, 
in  any  of  the  above-mentioned  circum- 
ftances,  either  do  not  move  at  all,  or  move 
very  (lowly,  if  they  are  not  preffed  forward 
by  new  fupplies  of  melted  matter.  Hence, 
very  frequently,  a  torrent  of  lava  that  has 
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but  juft  iffued  from  the  volcano,  will  flop, 
even  on  a  fteep  declivity,  from  a  failure  of 
new  matter  premng  upon  it,  and  compelling 
it  to  proceed. 

To  return  to  my  principal  fubjetl: ;  it 
may  be  remarked  that,  were  we  deprived  of 
the  obfervations  mentioned  above,  which 
mow  the  great  fluidity  of  lavas  in  certain 
circumftances,  their  exterior  velocity  might 
lead  us  into  an  error ;  fince  it  is  well  known 
that  the  tenacity  and  confiftence  of  lavas  is 
very  great,  even  when  they  flow  with  the 
greater!:  rapidity. 

Sir  William  Hamilton,  defcribing  the 
Vefuvian  lava  of  the  year  1765,  which 
flowed  at  the  rate  of  a  mile  an  hour,  tells 
us  its  confiftence  was  fuch,  that  it  al- 
moft  refilled  any  imprefiion  of  a  long  pole  ; 
and  that  fome  large  flones,  thrown  into  it 
with  great  force,  did  not  fink,  but,  making 
only  a  flight  impreflion,  fwam  upon  its  fur- 
face. 
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In  my  excurfion  to  Vefuvlus,  I  remarked 
a  fimilar  refiftance  in  the  lava  which  ran 
underground  through  a  narrow  channel,  in- 
to which  great  ilones  being  thrown  with 
force,  fank  only  to  one  third  of  their  bulk, 
and  then  were  carried  away  by  the  current. 
In  another  broader  torrent  of  this  lava  that 
flowed  in  the  open  air,  large  (tones,  thrown 
in  like  manner,   made  no  imprefiion  *. 

Dr.  Serao  affirms  that  many  perfons  have 
frequently  (truck  the  external  parts  of  lava, 
when  it  was  in  actual  motion,  with  lone 
ftaves,  and  found  it  fo  hard  that  it  refounded 
with  the  blow. 

Bonis  informs  us  that,  in  the  Vefuvian 
conflagration  of  1770,  a  learned  friend  of 
his,  feeing  a  ftream  of  that  eruption  flowing 
rapidly  (he  defcribes  it  as  palling  the  fpace 
of  forty  palms  in  one  minute),  attempted  to 
afcertain  its  fluidity.     With  that  intent,  he 

*  Some  of  thefe  fac"ls  have  already  been  ftated  in 
Chap.  I ;  but  it  was  neceflary  to  repeat  them  here  to 
compare  them  with  others. 
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took  a  ftaff,  and  endeavoured  to  force  it  into 
the  liquid  burning  matter  ;  but,  contrary  to 
his  expectation,  he  found  it  refitting  and 
tenacious,  and  perceived  that  the  ftaff  had 
fcarcely  entered  it,  though  he  had  thruft  it 
with  all  his  force. 

I  am  not,  therefore,  greatly  furprifed 
when  I  read  that  fome  perfons  have  paffed 
over  the  lava  in  motion,  without  receiving 
any  injury.  M.  Jamineau,  Engliih  conful 
at  Naples,  having  gone,  with  fome  others,  in 
1754,  to  obferve  an  eruption  of  Vefuvius, 
one  of  the  guides,  coming  to  a  ftream  of 
lava  which  moved  flowly,  found  no  diffi- 
culty in  running  over  it.  Sir  W.  Hamilton 
had  the  courage  to  do  the  fame,  though  in 
fome  meafure  compelled  by  neceflity,  in  the 
great  Vefuvian  eruption  in  1779.,  He  was 
then  near  a  ftream  of  lava  which  flowed 
llowly,  and  was  from  between  fifty  to  fixty 
feet  in  breadth,  when  he  found  himfelf  fo 
incommoded  by  the  heat,  and  the  fmoke 
which  the  wind  blew  upon  him,  that  he 
would  have  been  obliged  to  return,  without 
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fatisfying  his  curiofity,  if  the  guide  had  not 
propofed  to  him  to  crofs  the  lava  itfelf  as 
fwiftly  as  poffible.  The  propofal  being  ac- 
cepted, the  guide  panned  over  without  any 
great  difficulty,  and  was  followed  by  the 
Englifti  naturalift,  and  by  another  Englifh 
gentleman  who  accompanied  him,  none  of 
them  experiencing  any  other  inconvenience 
than  exceffive  heat  in  the  feet  and  legs. 

The  above-cited  Marquis  Gahani,  and 
other  perfons  of  refolution,  parled  in  the 
fame  manner  over  currents  of  lavas  actually 
in  motion. 

This  tenacity  and  refiftance  of  lavas,  even 
when  flowing,  is  a  confequence,  as  is  evi- 
dent, of  the  action  of  the  cold  atmofpherc, 
which,  coming  in  contact  with  the  furface, 
deprives  them  of  fo  much  heat  that  they 
lofe  their  former  fluidity.  This  lofs  of  heat 
is,  however,  incomparably  greater  on  the 
furface  than  in  the  internal  parts  ;  where 
the  lava  ftill  retains  a  confiderable  degree 
pf  fluidity,  as  appears  on  breaking  the  cruft 
D  3  that 
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that  covers  it.  M.  Jamineau,  above  cited, 
though  he  remarks  that  the  external  coat  of 
the  lava,  cbferved  by  him,  was  fo  hard  that 
the  heavieft  ftones  made  no  impreffion  on 
it,  found,  at  the  fame  time,  that  the  internal 
mafs  might  be  eafily  penetrated  by  a  fmall 
flick.  Father  Torre,  in  like  manner,  in 
the  eruption  of  Vefuvius  in  1754,  having 
broken  the  external  cruft  of  a  branch  of 
lava  which  no  longer  flowed,  a  fluid  boiU 
ing  matter  ifTued  from  the  orifice. 

But  there  is  no  fa£t  more  memorable,  or 
more  appofite  to  the  prefent  fubjecl:,  in  the 
hiltory  of  volcanos,  than  that  related  by 
Borelli  in  his  account  of  the  eruption  of 
mount  Etna  in  1669.  An  impetuous  river 
of  lava,  difgorged  from  Monte  RofFo,  hav- 
ing deftroyed  all  the  villages  and  fruitful 
fields  it  met  in  its  way,  was  ready  to  rife 
above  the  walls  of  the  illuftrious  city  Cata- 
nia. In  thefe  dreadful  circumftances  fome 
of  the  inhabitants  conceived  a  bold  expedi- 
ent to  ward  off  from  their  houfes  this 
threatening  torrent  of  fire.    With  hammers 
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and  other  fuitable  inftruments,  they  made 
an  opening  in  the  fide  of  the  lava,  the  fur- 
face  of  which  was  already  hardened,  fo  that 
the  internal  matter,  which  Mill  continued 
fluid,  might  ifllie  out  and  take  its  courfe  in 
another  direction. 

This  bold  attempt  was  crowned  by  the 
raoft  complete  fuccefs  ;  iince,  the  external 
cruft  being  broken  laterally,  the  matter, 
which  frill  remained  fluid,  poured  out,  and 
flowed  to  a  considerable  diftance,  on  that 
fide  to  which  it  was  thus  turned.  It  is  dif- 
ficult to  fay  by  what  fatality  the  fame  expe- 
dient was  not  had  recourfe  to  in  other  cafes 
of  fimilar  neceffity. 

Though  the  velocity,  therefore,  of  the 
external  parts  of  lavas  may  be  confidered  as 
an  inconclufive  proof  of  their  fluidity,  this 
fluidity  will  be  very  evident  when  we  ob- 
ferve  the  internal  ;  and,  in  certain  eruptions 
fuch  as  that  laft  mentioned,  it  muft  be 
owned  to  be  extreme.  This  Etnean  lava 
flowed  the  diftance  of  more  than  fourteen 
D  4  miles, 
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miles,  from  the  bafe  of  Monte  Roflb  to  the 
fea.  Scarcely  had  it  iflued  from  its  fource, 
when  it  loft  all  communication  with  the 
internal  volcano  :  and  though,  from  the 
cruft  which  formed  over  it,  it  preferved 
more  or  lefs  of  its  heat,  that  rnuft  neceflarily 
diminifh  continually,  in  proportion  as  the 
Java  defcended,  removed  to  a  greater  diftance 
from  its  fource,  and,  inftead  of  one  fmgle 
trunk  which  it  formed  at  firft,  was  divided 
into  feveFal  branches  ;  and  fucceffi vely  and 
uninterruptedly  communicated  a  part  of 
its  heat  to  the  internal  fides  of  the  channels 
in  which  it  flowed. 

If,  therefore,  notwithstanding  this  con- 
ftant  lofs  of  heat,  the  lava  remained  liquid 
and  flowing,  for  the  fpace  of  fourteen  miles, 
how  great  muft  have  been  its  fluidity  when 
it  firft  iflued  from  the  Etnean  furnace  ! 

But  this  is  not  the  greater!  diftance  to 
which  the  lavas  of  mount  Etna  have  flowed ; 
as  we  know  that  others  have  run  eighteen, 
twenty,  and  even,  fometimeSj  thirty  miles. 

In 
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In  the  eruption  mentioned  by  Sir  W.  Ha- 
milton, which  I  likewife  obferved,  the  lava 
that  iffued  from  the  higheft  crater  flowed  to 
the  diftance  of  fifteen  miles,  and  plunged 
into  the  lea  at  Taormina. 

Since  the  conflagrations  of  volcanos  have 
been  recorded  in  hiftory,  I  know  no  erup- 
tion more  remarkable,  for  the  extent  of 
ground  occupied  by  it,  than  that  of  Iceland 
in  the  year  1783,  mentioned  above  ;  which, 
from  the  account  we  have  received  of  it, 
dried  up  twelve  rivers,  and  extended  ninety- 
four  miles  in  length  and  fifty  in  breath.  It 
is  impoffible  to  conceive  that  lava  can  in- 
undate fo  vaft  a  tract  of  country,  without 
fuppofing  its  fluidity,  at  lead  in  its  external 
parts,  to  have  been  very  great.  Whether, 
therefore,  we  confider  the  lavas  ifTuing  from 
fiflures  of  volcanos  like  gufhing  waters,  or 
preferving  a  great  degree  of  foftnefs  though 
divided  in  fragments  and  furrounded  by  the 
cold  air,  or  boiling  and  foaming  within  their 
craterss  or  precipitating  like  rivers  down  the 
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declivities  of  the  mountains,  it  is  indubitable 
that,  in  all  thefe  circumftances,  they  muft 
poffefs,  at  lead  when  they  firft  break  forth 
from  the  volcanic  mouths,  a  very  great  flu- 
idity, which  fluidity  can  only  have  been 
produced  by  a  proportionate  heat. 

Thefe  are  the  arguments,  in  my  opinion, 
the  ftrongeft  and  moft  convincing  that  can 
be  produced  in  favour  of  the  activity  of 
volcanic  conflagrations — We  will  now  con- 
sider thofe  which  are  alleged  on  the  other 
fide,  to  prove  that  this  activity  is  very  fmall. 
Thefe  may  conveniently  be  reduced  to  one 
alone  ;  which  is  founded  on  the  confidera- 
tion  that  no  deftruction  of  the  original  cha- 
racter, or  efTential  change,  takes  place  in  ftones 
or  rocks,  which  have  paifed  into  the  date  of 
lava  by  the  action  of  volcanic  fires.  The 
firft  naturalifts  who  advanced  this  opinion 
were  M.  Sage,  and  T.  A.  Deluc,  who,  from 
obferving  fome  of  our  furnaces  vitrify  lavas 
much  more  perfectly  than  volcanos,  and 
that  they  melt  fhoerls,  which  are  found  un- 
touched 


(     43     ) 

touched  in  the  lavas,  inferred  that  the  fire 
of  our  furnaces  was  fuperior  in  activity  to 
that  of  volcanos. 

M.  Dolomieu  has  endeavoured  ftill  more 
to  diminifh  this  activity,   on  which  he  has 
made  forne  obfervations,   in  almoft  all  his 
works.      In  his  "   Travels   to   the   Lipari 
M  Iflands,"  after  having  faid  that  fome  lavas 
at     Saline     extremely   refemble    porphyry, 
having  nearly  the  fame   colour,    the  fame 
confidence,  and  the  fame  feltfpar  fpots  ;  he 
deduces  as  a  confequence  from  it,  that  the 
volcanic  fires,  in  liquefying  ftones,   do  not 
at  all  change  their  natural  texture  ;  and  that 
the  fufion  of  lavas  is  very  different  from 
that  produced  in  our  furnaces,  in  which  all 
the  fubftances  we  fubject  to  the  experiment 
lofe  their  figure  by  vitrification.     In  a  long 
note  which  he   has  added   relative   to  the 
Etnean  lava  in   1669,  and  the  fhoerls  and 
feltipars  which  were  found  within  it  unin- 
jured, he  endeavours  to  prove,  that  the  fire 
of  volcanos  acts  only  as  a  diflblvent ;   that 
it  dilates  bodies,  and  insinuates  itfelf  within 

the 


(     44     ) 

the  particles,  fo  that  they  flide  one  over  the 
other,  and,  when  it  is  diffipated,  leaves' the 
different  fubftances  nearly  as  it  found  them, 
Hence  he  compares  the  action  of  volcanic 
fire  with  that  of  water  in  the  folution  of 
falts,  which  participate  the  fluidity  of  the 
diffolvent,  and  refume  their  concrete  form 
by  evaporation. 

In  his  introduction  to  his  "  Defcriptive 
"  Catalogue  of  the  Products  of  Etna,"  he 
repeats  the  fame  obfervation,  and  remarks 
the  incapability  of  volcanic  fire  to  vitri- 
fy fhoerls,  though  in  themfelves  eafily  fu- 
fible,  whence  he  concludes  that  the  Jire  of 
<volca?ios  is  not  intenfe.  He  fhows  likewife 
that  it  is  incapable  of  altering  the  texture  of 
ftony  bafes  ;  even  when  it  liquefies  them. 

That  the  reader  may  form  a  clear  idea 
of  the  opinion  of  this  ingenious  French  na- 
turalift,  I  fhall  cite  the  following  paffage 
from  a  Memoir  he  has  recently  published 
on  Bafaltes  :  "  I  fhall  again  repeat  what 
"  cannot  be  too  frequently  inculcated,  that 
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"  lavas  are  not  vitrifications  ;'  their  fluidity 
"  is  fimilar  to  that  of  metals  reduced  to  fu- 
"  fion  ;  it  does  not  change  the  order,  and 
"  manner  of  being,  of  the  constituent  parts 
"  of  the  lavas.  When  they  ceafe  to  flow9 
"  they  refume,  like  metals,  the  grain,  tex- 
"  ture,  and  all  the  characters  of  their  primi- 
"  tive  bafe  ;  effects  which  we  cannot  pro- 
"  duce  upon  (tones  in  our  furnaces,  fmce 
"  we  know  not  how  to  foften  them  by  fire 
"  without  changing  the  manner  in  which 
"they  are  aggregated.  The  fire  of  volcano* 
*'  has  not  that  intenfity  which  is  fuppofed, 
"  and  produces  its  effects  rather  by  the  ex- 
"  tenfion  and  duration  of  its  action,  than  by 
"  its  activity  *."" 

We  have  here  the  argument  on  the  con- 
trary fide  placed  in  its  full  light.  Among 
the  various  reafons  which  induced  me  to 
fubject  volcanic  productions  to  the  furnace, 
one  was,  that  I  might  obferve  the  changes 
produced  in  them  by  common  fire  :   I  con- 

*  Rofier,  Journal  de  Phyfique,  t.  sxxvii.  an.  1790= 
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Handy  found  that  the  characters  of  the  prim- 
ordial roeks  were  deftroyed  by  vitrification, 
and  the  fhoerls,  if  not  always,  very  fre- 
quently fufed.  When  treating  of  the  Eu- 
ganean  lavas,  which  abound  in  micas  and 
feltfpar,  we  have  feen  that  both  thefe  ftones 
frequently  melt  in  the  fame  fire.  Laftly,  it 
appears  from  many  parts  of  this  work,  that 
only  rocks  and  ftones  not  volcanic  fufe  in 
the  furnace,  without  lofing  their  character- 
iftic  lineaments.  The  facts  therefore  ad- 
duced to  prove  the  weaknefs  of  volcanic 
fires  are  unqueftionable,  and  have  a  very 
feducing  appearance.  We  will  now  irate 
the  argument  on  this  fide  of  the  quedion 
in  its  whole  force. — The  fire  of  volcanos 
is  lefs  efficacious  and  powerful  than  our 
common  fire,  if  it  leaves  untouched,  or  little 
altered,  the  ftructure  of  the  rocks  it  fufes, 
when  this  ftructure  is  deftroyed  by  the  fu- 
iion  occafioned  by  common  fire. — The 
fire  of  volcanos  is  lefs  efficacious  and  power- 
ful tlian  our  common  fires,  if  it  is  incapable 
of  producing  the  fufion  of  the  fhoerls,  felt- 
fpars,  and  micas,  which  may  be  effected  by 
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common  fire.  But  both  thefe  proportions 
have  been  proved  by  the  fads  adduced — 
Therefore,  &c. 

I  will  candidly  confefs,  that,  having  con- 
tinually before  my  eyes  lavas,  including 
fhoerls  and  feltfpars,  retaining  their  primi- 
tive texture,  and  finding  them  to  be  fo 
changed  as  to  be  no  longer  known  after 
refufion  in  the  furnace,  my  whole  attention 
being  then  directed  to  thefe  objects  of  com- 
parifon,  I  have  more  than  once  been  inclined 
to  believe  that  the  fire  of  the  furnace  was 
more  energetic  than  that  of  volcanos  ;  and 
this  opinion  I  have  not  concealed  in  feveral 
parts  of  this  work. 

Having,  however,  afterwards  carefully 
attended  to  what  has  been  written  both  for 
and  againit.  this  activity,  the  aguments  in  its 
favour  appear  to  me  to  have  much  more 
force  than  thofe  on  the  other  fide.  I  do  not 
however  deny  but  that  there  are  cafes  in 
which  the  activity  of  volcanos  may  be  but 
moderate  and  even  fmall  ;  this  depending, 
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in  fact,  on  the  greater  or  lefs  development 
of  caloric  (heat)  collected  in  their  fiery 
gulphs. 

With  refpect  to  the  little  or  no  alteration 
which  takes  place  in  the  primitive  texture  of 
the  rocks  changed  into  lava,  and  the  infufi- 
bility  of  the  fhoerls  and   feltfpars,   I  think 
they  are  both  to  be  afcribed  not  to  the  feeble- 
nefs  of  thefe  fires,  but  to  their  manner  of 
acting,    which   is   probably   different  from 
that  of  common  fire,  and  hitherto  not  fuffi- 
ciently  known  to  us.     On  examining  the 
degree  of  heat  necefTary  for  the  fufion  of 
certain  lavas,  and  that  of  the  fhoerls  they 
contain,   in   common  firej  I  have  obferved 
that  the  bafes  of  feveral  melt  with  a  lefs  de- 
gree than  is  required  for  the  fufion  of  their 
fhoerls  ;  but  that  the  bafes  of  others  require 
a  greater  degree :  fo  that,  in  fome  cafes,  that 
degree  of  heat  which  melts  the  fhoerls,  is 
infufficient  to   fufe   the   bafe   of  the  lavas 
within  which  they  are,  included  :    yet,  in 
thefe  latter,  volcanic  fires  have  produced  a 
quite  contrary  effect,  having  fufed  the  bafe 
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of  the  lavas,  and  left  the  fhoerls  in  them 
untouched. 

In  Chap.  XVI.  we  have  remarked  the 
infufibility  of  the  Vefuvian  garnets  in  the 
furnace,  and  the  great  difficulty  of  fufing 
them  in  a  heat  of  the  higher!  temperature. 
Yet,  in  many  lavas  with  a  horn-ftone  bafe, 
thefe  are  found  half  vitrified  by  the  fires  of 
Vefuvius,  with  the  entire  vitrification  of  the 
fhoeris,  as  has  been  fhown  by  the  Chevalier 
Gioeni,  in  his  Lithologia  Vefuvian  a,  M. 
Joinville  found  fome  garnets  in  the  lavas  of 
Civita-Caftellana,  which  were  fufed  together 
with  their  (hoerls  **  In  Chap.  III.  I  have 
given  a  defcription  of  thefe  garnets,  which 
I  collected  on  the  fpot,  and  have  remarked 
that  they  refembled  the  Vefuvian.  They 
are  found  partly  with  a  lava  of  a  horn-ftone 
bafe.  I  collected  a  considerable  number  of 
them,  and  found  that  the  aiTertion  of  M. 
Joinville  was  very  true  ;  as  among  many 
that  were  untouched  and  cryftallized,  there 

*  Rofier,  Journal  de  Phyfique,  an.  i"88. 
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were  fome  that  were  vitrified,  and  amor- 
phous. It  was  remarkable  that  the  lava 
which  contained  them,  though  in  fome 
fmall  degree  vitrified,  had  not  loft  the  cha- 
racters of  the  horn-ftone.  The  experiments 
I  made  fhowed  that  the  garnets  of  Civita- 
Caflellana  were  equally  infufible  in  the  fur- 
nace with  thofe  of  Vefuvius,  notwithftand- 
ing  their  bafe  was  completely  vitrified  in 
the  fame  fire. 

Thefe  facts  prove,  Firft>  that  it  is  not 
always  true  that  volcanic  fires  are  infuffl- 
cient  for  the  fufion  of  ihoerls.  Secondly, 
by  the  vitrification  of  the  garnets,  they  con- 
firm the  powerful  activity  of  thofe  fires. 
Thirdly,  that  thofe  fires  operate  in  a  man- 
ner in  fome  meafure  unknown  to  us  ;  fince, 
at  the  fame  time  that  they  vitrify  the  gar- 
nets, they  leave  the  bafe  in  which'  they  are 
included  in  a  Rate  perfectly  recognizable, 
notwithstanding  that  the  former  are  refracto- 
ry to  the  fire  of  the  furnace,  while  the  latter 
is  eafily  fufible. 
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It  is  alfo  eafy  to  fhow,  by  other  means, 
that  the  companion  between  the  fire  of  our 
common  furnaces  and  that  of  volcanos, 
which  is  adduced  by  the  oppofers  of  the 
activity  of  the  latter  fires  as  their  itrongeft 
argument,  is  extremely  fallacious  ;  fince, 
taken  in  another  point  of  view,  they  prove 
directly  the  contrary.  In  the  obfervations 
and  experiments  I  have  made  on  lavas,  we 
have  already  feen  that  they  aim  oft  all  fufe 
in  the  furnace,  forming  in  the  upper  part 
of  the  crucible  either  a  horizontal,  a  de- 
prefTed,  or  a  riling  furface.  It  has,  likewife, 
been  remarked  that  many  lavas,  in  refufion, 
flow  over  the  edges  of  the  crucible,  and 
form  flreams  down  its  fides.  From  obferv- 
ing  the  facility  with  which  lavas  fufe  in  the 
furnace,  and  the  manner  in  which  they 
overflow  the  crucible,  I  concluded  that  in 
this  flate  they  mud  be  extremely  fluid ; 
but  what  was  my  furprife  when  I  found 
their  complete  liquefaction  accompanied 
with  an  unexpected  tenacity  and  confid- 
ence !  When  they  had  remained  in  a  ftate  of 
E  2  fufion 
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fufion  for  feveral  hours  in  the  crucibles,  fo 
that  fome  of  them  actually  boiled,  when  I 
attempted  to  immerge  into  them  vertically  a 
pointed  iron  wire,  I  could  fcarcely,  with  all 
my  force,  plunge  it  to  the  bottom  ;  and,  in 
fome,  it  did  not  penetrate  more  than  three  or 
four  lines.  When  I  took  away  the  iron,  the 
impreffion  it  had  made  likewife  remained, 
though  the  crucibles  ftill  continued  in  the 
furnace  during  the  experiment,  and  was 
filled  up  by  the  liquid  matter,  till  after  nine 
or  ten  minutes.  And,  when  I  took  the 
crucibles  with  a  pair  of  iron  tongs,  and  in- 
verted them  within  the  furnace,  the  melted 
lava  did  not  flow  out ;  though,  in  a  quar- 
ter of  an  hour,  or  nearly  fo,  a  thread  of 
lava  would  flowly  defcend  from  the  inner 
edge,  which  could  fcarcely  be  detached  with 
another  pair  of  tongs. 

Thefe  experiments,  the  refults  of  which 
I   confidered  as  very  extraordinary,    I  re- 
peated on  a  larger  fcale,,  fufing  the  lavas  in 
capacious   clay   receivers.     I    then   endea- 
voured 
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voured  to  perforate  them  with  (harp  iron 
wires,    and   tried  the   effects   of  inverfion, 
without  finding  any  fenfible  difference. 

Nor  did  I  omit  to  make  fimilar  experi- 
ments on  thofe  lavas  which  it  is  known 
were  extremely  fluid  when  they  firft  iffued 
from  the  fides  of  the  volcanic  mountains;  fuch 
as  the  lava  of  Etna,  which  flowed,  in  1669, 
to  the  diftance  of  fourteen  miles  ;  that  which 
precipitated  into  the  fea  near  Taormina, 
after  having  flowed  thirty  miles  ;  and  feve- 
ral  others  of  the  fame  immenfe  mountain, 
which  had  formed  very  long  currents. 

While  employed  in  thefe  curious  experi- 
ments, from  which  I  found  fuch  unexpected 
refults,  I  refoived  to  try  whether,  by  con- 
tinuing the  lavas  a  long  time  in  the  furnace, 
they  might  not  lofe  their  great  tenacity  and 
confidence,  and  become,  at  length,  ex- 
tremely fluid,  and  fuch  as  they  were  when 
they  were  difgorged  from  the  volcanic 
mouths.  I  therefore  continued  feveral  lavas, 
and  fome  of  thofe  volcanic  glaffes  which 
E  3  become 
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become  extremely  full  of  bubbles,  in  the 
furnace,  for  forty  days.  The  confequence 
was,  that  the  mafs  of  every  lava  and  volca- 
nic glafs  was  greatly  diminiihed  in  the  cru- 
cible by  evaporation  ;  the  bubbles  in  the 
glaffes,  as  alfo  in  fome  of  the  lavas,  were 
in  a  great  degree  deflroyed,  though  fome 
had  acquired  a  greater  number  of  thofe 
bubbles.  The  vitrification,  therefore,  of 
ihefe  bodies  had  become  more  perfect  and 
more  pure  ;  but  fo  far  were  they  from  hav- 
ing acquired  greater  fluidity,  that  the  pointed 
iron  wire  fcarcely  made  any  impreffion  upon 
them. 

I  afterwards  proceeded  to  make  experi- 
ments on  thefe  lavas  in  a  much  more  pow- 
erful fire  than  that  of  the  glafs -furnace  ;  I 
mean  a  chemical  reverberatory  furnace.  In 
this,  the  lavas  became  much  more  foft. 
They  were  reduced  to  the  ftate  of  a  foft  parte, 
The  pointed  iron  penetrated  them,  and  the 
cavity  it  made  was  prefently  filled.  On  in- 
verting the  crucibles,  the  lava  flowed  out 
of  them  in  the  fame  manner  as  pitch  would 

have 
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have  flowed,  when  not  entirely  melted  by 
the  fire. 

I  afterwards  employed  oxygenous  gas, 
putting  fmall  pieces  of  feveral  lavas  on 
burning  coals3  excited  by  "that  efficacious 
agent.  The  lava  then  became  red-hot  al- 
moft  in  an  inftant,  took  the  form  of  a  glo- 
bule, and,  on  inclining  the  coal  on  which 
the  globule  refted,  flowed  like  water. 

On  fubjecTmg  certain  ftones  not  volcanic 
to  the  action  of  thefe  three  different  kinds 
of  fires  ;  1  found  in  them  the  fame  refift- 
ance  in  the  common  furnace,  the  fame  foft- 
nefs  in  the  reverberatory  furnace,  and  the 
fame  fluidity  when  oxygenous  gas  was  em- 
ployed. 

The  learned  reader  rauit  immediately 
perceive  the  confequence  to  be  deduced 
from  thefe  experiments.  3f  the  fire  of  the 
glafs-furnace,  though  it  fufes  lavas  and  rocks 
not  volcanic,  does  not  render  them  truly 
fluid,  to  effecl  which  a  confiderably  more 
E  4  powerful 
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powerful  heat  is  neceflary  ;  and  if  this  flu- 
idity (which  I  do  not  fay  is  to  be  compared 
to  that  of  water,  but  which  it  is  neceflary 
they  mould  poiTefs  when  they  flow)  is  pro- 
duced in  thefe  rocks  by  volcanic  fire  ;  it 
furely  cannot  be  doubted  that  this  fire  is 
far  more  powerful  than  that  of  the  glafs- 
furnace. 

But  here  it  is  neceflary  to  recollect  that 
the  heat  of  the  furnace,  befides  vitrifying 
the  lavas,  fufes  the  fhoerls  and  feltfpars 
which  remain  untouched  in  that  of  volca- 
nos,  though  we  have  proved  that  the  latter 
is  more  active  :  an  argument  which,  in  my 
opinion,  conclufively  demonftrates  that  the 
infu Ability  of  thefe  ftones  is  improperly 
afcribed  to  the  wTant  of  activity  in  the  fub- 
terranean  conflagrations. 

Though,  from  the  numerous  facts  ad- 
duced, it  appears  to  me  evident  that  the 
fluidity  of  a  lava  flowing  down  the  fides  of 
volcanic  mountains  is  the  effect  of  an  ig- 
neous fluid  with  which  it  is  copioufly  pene- 
trated^ 
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frated,  I  fhall  not  omit  to  confider  two  ar- 
guments produced  by  M.  Dolomieu,  to 
prove  that  lavas  may  flow,  without  the  ac- 
tion of  a  violent  heat.  His  opinion  is,  firft, 
that  the  fre  of  volcanos  (as  has  been  before 
mentioned)  produces  its  effecls  rather  by  the 
duration,  of  its  aclion^  than  by  its  aclivity. 
It  is,  he  fuppofes,  very  feeble,  and  therefore 
incapable  of  changing  the  rocks,  or  fufing 
the  fhoerlaceous  and  feltfpathofe  cryftalliza- 
tions  ;  but  by  being  a  long  time  applied  to 
them,  it  feparates  their  particles,  and  caufes 
them  to  flow.  In  the  fecond  place,  the 
ignited  fulphur,  of  which  volcanos  are  never 
deftitute,  mult,  according  to  him,  greatly 
promote  this  fufion. 

To  afcertain  the  force  of  thefe  arguments 
I  made  feveral  experiments.  As  the  French 
Naturalift  has  fuppofed  that  the  volcanic  fire, 
though  feeble,  may  by  long  continued  ac- 
tion render  fluid  the  ftony  fubftances  it  in- 
verts, without  altering  their  original  ftruc- 
ture,  I  wifhed  to  try  the  refult  of  leaving 
forne  {tones  for  a  long  time  in  fuch  a  degree 

of 
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of  heat,  as  was  infufficient  to  fufe  them  in 
a  time  moderately  fhort.  The  glafs  fur- 
naces of  Pavia  were  very  convenient  for 
fuch  an  experiment,  flnce  the  degree  of 
heat  in  them  is,  to  every  appearance,  the 
fame,  during  the  whole  time  that  the  melted 
glafs  remains  in  them  ;  that  is,  five-and- 
forty  days;  and  is  only  made  fomewhat 
more  intenfe  during  the  fifteen  following 
days,  in  which  they  melt  and  work  the 
cryftal  glafs. 

This  equality  of  heat  is  proved  firft  by 
the  practical  obfervation  of  the  workmen. 
The  melted  glafs  in  the  pade/lei  or  large  clay 
veffels  in  which  it  is  contained,  is  fufceptible 
of  greater  or  lefs  liquidity,  according  as  the 
lire  which  ads  on  it  is  more  or  lefs  intenfe. 
|f  its  liquidity  be  too  great,  it  is  unfit  to  be 
worked,  becaufe  it  will  not  adhere  to  the 
iron  tubes  employed  to  blow  it;  and  if  it 
be  not  fufficiently  liquefied,  it  is  equally 
unfit,  becaufe  it  cannot  be  blown.  A  mode- 
rate degree  of  liquidity  is  therefore  necef- 
fary,  which  the  workmen  are  able  to  obtain, 
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by  a  determinate  degree  of  fire,  which  they 
continue  always  the  fame.  Befides  that 
they  know  this  mean  liquidity  by  the  touch, 
they  can  likewife  difcern  it  by  the  fight 
alone ;  the  glafs  then  having  a  clear  light 
red  colour,  which  becomes"  an  extremely 
lively  white,  fcarcely  fupporfable  to  the  eye, 
when  the  fluidity  is  too  great ;  and,  on  the 
contrary,  a  dark  dull  red,  when  it  is  too 
little. 

I  was  not,  however,  fatisfied  with  this 
rule,  to  afcertain  the  equality  of  the  heat ; 
but  to  obtain  a  more  precife  and  determi- 
nate proof  it,  I  had  recourfe  to  the  pyrome- 
ter of  Wedgewood.  I  placed  four  clay 
cylinders  in  their  cafe,  in  that  part  of  the 
furnace  where  I  made  my  experiments  on 
the  (tones  :  two  of  them  I  took  out  after 
two  days,  and  let  the  other  two  remain^ 
during  the  whole  time  the  melted  glafs  re- 
mained, that  is,  five-and-forty  days  ;  when 
on  meafuring,  and  comparing  the  contrac- 
tion of  the  two  former  with  that  of  the 
two   latter,  I   could   not  difcover  the  leafl 

difference. 
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difference.  I  was  therefore  phyfically  cer- 
tain, that  the  heat  had  continued  the  fame 
during  the  whole  of  that  interval  of  time. 

The   Hones   employed  in  thefe  experi- 
ments were  of  thofe  kinds  which  had  been 
found  refra&ory  in  the  furnace,  after  a  con- 
tinuance of  two  or  three  days  ;  that  is,  fome 
feltfpars  in  the  mafs,  and  fome  petrofilices  ; 
though   other   congenerous   llones,  in   the 
fame  circumftances  of  time  and  place,  had 
been  fufed.     I  added  to  them  the  fix  pitch- 
ftones,    mentioned    in   Chap.    XX.    which 
were  not  in  the  leaft  liquefied,  after  conti- 
nuing eight-and-forty  hours  in  the  furnace; 
as  alfo  the  filex,  or  red  flint,   of  the  Cava 
della  Battaglia  in  the  Euganean  mountains, 
mentioned    in   the    fame    chapter.       Thefe 
Hones,  eighteen  m  number,  were  .thus  left 
In  the  furnace,  in  a  heat  conPcantly  equal. 
I  carefully  obferved  them  from  day  to  day, 
to  notice  what  changes  might  take  place  in 
them ;  but  to  give  a  prolix  journal  of  the 
remarks  I  made,  would  probably  only  tire 
my  readers.     It  appears  fufncient,  for  my 
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prefent  purpofe,  to  (late  the  final  refult, 
with  a  few  remarks  on  fome  particular  cir- 
cumftances.  I  ihall  fay,  therefore,  that  there 
were  none  of  them  which  were  not  more 
or  lefs  vitrified  ;  in  fome,  the  vitrification 
had  commenced  after  the  eleventh  day,  in 
others  before,  and  in  others  after.  The 
pieces  of  fome  ftones  had  adhered  together, 
without  forming  a  united  whole  ;  in  others, 
the  fufion  had  been  general.  The  vitrifi- 
cation in  thefe  experiments  took  place  very 
flowly  ;  firft  appearing  as  a  very  thin  coat 
or  cruft,  which  afterwards  became  thicker^ 
and  at  length,  in  fome  fpecies  of  thefe  ftones9 
penetrated  to  the  centre.  This  glafs  gives 
fire  with  fteel ;  is  compact,  extremely  pure, 
tranfparent,  and  colourlefs,  or  at  leaft  very 
flightly  tinged  with  green,  light  yellow,  or 
fky-blue.  The  flint  of  the  Euganean  moun- 
tains was  more  refractory  to  vitrification. 
It  is  true,  that  after  the  third  day  of  their 
continuance  in  the  furnace  the  pieces  began 
to  adhere  together,  but  on  the  twenty-fifth 
the  vitreous  coat  with  which  they  were  fur- 
rounded  was  fcarcely  two  lines  in  thicknefs; 

and 
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and  when  taken  out  of  the  furnace  at  the 
end  of  the  forty-five  days,  the  nucleus  of 
fome  pieces  of  flint  exhibited  a  fimple  cal- 
cination. The  fame  was  the  cafe  with  two 
pitch-ftones,  notwithstanding  a  complete  fu- 
fion  had  taken  place  in  the  other  four. 

The  glafs-furnace  in  which  I  made  thefe 
experiments  could  be  of  no  further  ufe  to 
me,  as  I  have  before  faid,  after  the  forty- 
fifth  day,  the  fire  being  then  increafed  for 
the  making  of  cryftal  glafs.  But  foon  after, 
another  of  the  fame  kind  was  kindled  ; 
two  furnaces  being  every  year  employed  at 
Pavia,  the  workmen  who  have  worked  in 
one  remove  to  the  other,  and  very  nearly 
the  fame  degree  of  heat  is  maintained  in 
both.  I  refolved,  therefore,  to  transfer  from 
the  firft  to  the  fecond  furnace,  thofe  ftones 
that  internally  were  not  completely  vitri- 
fied, which  were  thus  continued  forty- five 
days  more,  or,  in  the  whole,  ninety  days, 
expofed  to  the  fame  degree  of  heat.  This 
prolongation  of  an  equal  heat  was  not  in- 
efficacious, the  vitrification  being  Hill  fur- 
ther 
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ther  extended  by  it  in  the  nucleus  of  the 
pitch-ftones,  and  the  flint ;  nor  can  I  doubt 
but  it  would  have  been  complete,  had  the 
fame  heat  been  continued  for  a  longer  time. 
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Thefe  experiments  were  very  inftrucYive. 
Before  I  made  them,  when  I  faw  that  a  con- 
tinuance in  the  furnace  of  a  few  days  was 
infufficient  to  fufe  ftones,  I  have  been  ufed, 
in  this  work,  to  call  them  refractory  to  the 
furnace,  or  infuiible  ;  and,  in  fact,  fuch  they 
appeared  during  that  time.  I  was  then 
ignorant  of  the  effect  that  might  be  pro- 
duced by  a  longer  duration  of  equal  heat. 
Experience  has  now  taught  me,  that  this 
infufibility  may  be  overcome  by  the  con- 
tinuance of  the  fame  heat ;  fo  that  it  is  now 
proved,  that  a  long  continued  heat  of  lefs 
ftrength  is  equally  efficacious  in  the  fulion 
of  bodies,  with  a  ftronger  heat  of  a  fhorter 
duration. 

After  a  little  reflection  on  the  inefficacv 
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of  fire,  for  the  fulion  of  ftones,  when  its 
duration  is  only  for  a  few   days,  and  its 

power 
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power  to  produce  that  effect  after  longef 
continuance,  it  appeared  to  me,  that  the  na- 
ture of  this  difference  might  be  eafily  ex- 
plained. This  agent  at  firft  only  calcines 
Hones,  depriving  them  of  ibme  of  their 
parts*  arid  more  or  lefs  altering  their  ftruc- 
ture ;  but,  continuing  to  act  on  them,  it  no 
longer  finds  them  in  their  former  ftate,  but 
in  part  changed;  whence  its  action  produces 
new  combinations.  In  the  mean  time,  other 
changes  take  place  by  the  lofs  of  othei  par- 
ticles that  are  volatilized,  and  hence  other 
modifications  arife,  from  which  the  ftone  at 
laft  acquires  the  conditions  of  beginning 
fufion.  If  then  a  more  active  fire  be  ap- 
plied, it  will  effect,  in  a  fhort  time,  wmat 
the  lefs  active  can  only  effect  after  a  longer 
continuance. 

If  we  proceed  to  apply  thefe  facts  to  the 
pofition  advanced  by  M.  Dolomieu,  that  the 
volcanic  fire  acts  more  by  its  duration  than 
by  its  ftrength  ;  we  fhall  fee  that  this  fire, 
though  it  mould  be  feeble,  may,  in  a  long 
time,  liquefy  thofe  ftony  bodies,  on  which 
2      -  it 
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it  would  not  have  that  effect,  if  it  were  of 
fhort  duration ;  but  this  liquefaction  would 
be  accompanied  likewife  with  that  of  the 
fhoerls  and  feltfpars,  and  the  deftruction  of 
the  ftructure  of  thofe  ftony  bodies.  Such 
effects  at  leaft  I  have  obferved  in  the  above- 
mentioned  Hones.  Should  it  be  objected 
that  this  obfervation  is  not  applicable  to 
volcanos,  fmce  the  matters  ejected  from  the 
crater  of  Stromboli,  though  they  incefTantly 
fall  back  into  it  again,  and  are  expofed  to  a 
long  action  of  its  beat,  do  not  lofe  their 
primitive  characters*  ;  I  fhall  anfwer,  that 
though  this  be  allowed,  it  will  not  prove 
the  want  of  activity  in  volcanos,  but  rather 
the  lingular  manner  of  their  acting  on  the 
fubftances  with  which  they  meet ;  as  we 
have  fhown  above,  and  fhall  again  have 
occafion  briefly  to  fhow  hereafter. 

To  proceed  to  the  fecond  argument  of 
M.  Dolomieu,  relative  to  the  fulphur,  I  ob- 
ferve  that,  in  many  parts  of  his  works,  he 

*  See  Chap.  XL 
vol.  iv.  F  eonfiders 
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confiders  this  inflammable  body  m  volcanos 
as  a  true  flux  ;  and,  at  page  157  of  his 
Descriptive  Catalogue  of  the  Productions  of 
Etna,  has  thefe  remarkable  words  :  "  A 
"  ftone,  extremely  ferruginous,  being  heated 
£<  red-hot  and  brought  in  contact  with  a  roll 
"  of  fulphur,  an  effect  takes  place  nearly 
"  fimilar  to  that  produced  on  a  piece  of 
"  iron,  which,  in  the  fame  circumflances, 
"  burns,  calcines,  and  becomes  inftanta- 
*'  neoufly  fluid,  by  the  action  of  the  ful- 
"  phur  on  it." 

I  fhall  here  relate  the  methods  I  employed 
to   afcertain   whether  fulphur  facilitates  the 
fufion  of  thofe  (tones  which  ufually  are  the 
bafe  of  lavas  ;    fuch  as  horn-ftones,  petro- 
iilices,  and   moerls  in  the  mafs.     I   chofe 
fuch  of  thefe  as  do  not  require  a  long  time 
to  begin  to  fufe  in  the  furnace,  endeavour- 
ing  to  prove,  by  fome  comparative  term, 
whether  fulphur  facilitated  their  fufion.     I 
caufed,  therefore,  fix  crucibles  to  be  made 
of  clay,  each  a  foot  and  a  half  in  height, 
feven  inches  wide  at  the  bottom,  but  nar- 
rower 
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rawer  towards  the  top,  where  they  termi- 
nated in  an  aperture  of  a  line  and  a  half  in 
diameter,  having  there  the  form  of  an  in- 
verted funnel.  One  of  thefe  I  filled  to  the 
top  with  petrofilex  reduced  to  powder ;  and 
the  other  to  three  quarters  of  its  height  with 
fulphur  in  powder,  filling  the  remainder  of 
the  crucible  quite  to  the  top  with  pulverifed 
petrofilex.  I  filled  the  other  four  cru- 
cibles, in  like  manner,  with  horn-ftone,  and 
ihoerl  in  the  mafs,  one  of  each  with,  and 
one  without  fulphur.  I  was  thus  enabled 
to  obferve  the  manner  in  which  thefe 
ftones  will  fufe  in  the  furnace  both  with 
and  without  fulphur.  The  fulphur  I  em- 
ployed could  not  be  better  adapted  to  the 
experiment,  fince  it  was  that  of  the  ifland 
of  Vulcano.  It  mud  be  evident  that  it  was 
neceffary  each  of  the  fix  crucibles  fliould  be 
expofed  to  exactly  the  fame  degree  of  heat, 
and  of  this  I  certified  myfelf  by  means  of 
the  clay  cylinders. 

After  thirteen  minutes  the  fulphur  began 

to  exhale  from  the  three  crucibles  which 

F  2  contained 
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contained  it,  in  the  form  of  a  thin  expand- 
ing fmoke,  of  a  reddifh  colour,  whieh  arofe 
from  the  three  funnels.  I  had  purpofely 
left  that  narrow  aperture  in  the  crucibles* 
fmce,  had  they  been  entirely  clofed,  the 
fulphureous  exhalations  would  have  burft 
them  ;  and,  befides,  by  the  narrownefs 
of  the  aperture,  the  inflammation  of  the 
fulphur  was  more  preferved.  The  fumes 
increafed,  and  continued  for  a  confiderable 
time,  and  ftill  remained  when  the  horn- 
ilone  in  the  crucible  without  fulphur,  as 
well  as  in  that  which  contained  it,  began  to 
fufe  ;  which  it  did  after  fifty- three  minutes. 
I  did  not  perceive  that  the  fulphur  in  the 
lead  accelerated  the  fufion. 

I  obtained  a  beginning  fufion  of  the  pe- 
troiilex  in  the  crucible  without  fulphur  after 
fixty  minutes,  nor  did  I  find  that  it  took 
place  fooner  in  the  other  crucible  which 
contained  fulphur,  and  which  continued  to 
fume  for  fifty-eight  minutes.  On  breaking  the 
two  crucibles,  I  did  not  perceive  any  differ- 
ence in  the  vitrification  of  the  petrofilex. 

4  In 
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In  thefe  two  experiments,  therefore,  the 
fuiphur  had  not  accelerated  the  fufion  of 
thefe  two  ftones,  nor  could  I  difcover  that 
it  did  that  of  the  third. 

As  it  is  the  opinion  of  many  that  fulphures 
of  iron  are  the  aliment  of  volcanic  fires, 
and  that  the  fuiphur  which  fublimes  from 
them  thence  derives  its  origin,  I  deter- 
mined to  repeat  the '  fame  experiments  in 
fix  fimilar  crucibles,  making  ufe  of  fulphure 
of  iron  inftead  of  fuiphur. 

This  fuiphur  was  in  a  ftate  of  decompo- 
fition,  and  abounded  with  the  fulphuric 
acid.  The  fad  however  was,  that  the  fu- 
fion of  the  above-mentioned  ftones  took 
place  as  foon  in  the  three  crucibles  without 
fuiphur,  as  in  the  three  others  that  con- 
tained it. 

It  has  been  mentioned  above   that  M. 

Dolomieu  tells  us  that,  if  a  piece  of  fuiphur 

be  touched  with  a  red-hot  ftone,  abounding 
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in  iron,  this  ftone,  like  Iron  in  the  fame 
circumftances,  becomes  fluid  in  an  inftant. 

I  had  now  an  inviting  opportunity  ta 
make  an  experiment  with  lavas  when  in 
actual  fufion  within  the  crucibles,  felecTmg 
fuch  as  moft  abound  in  iron.  We  have 
feen  that  lavas,  in  general,  never  acquire, 
in  the  furnace,  a  true  fluidity,  but  only  a 
greater  or  lefs  degree  of  liquidity.  It  is 
evident  that,  if  the  aflertion  of  the  French 
naturalift  were  well  founded,  this  liquidity 
mull  pafs  into  fluidity  in  theie  ferruginous 
lavas  when  fulphur  is  burned  on  them. 
While,  therefore,  they  were  in  a  ftate  of 
actual  fufion  in  the  furnace,  I  caufed  to  be 
dropped  into  the  crucibles  liquid  and  burn- 
ing  fulphur,  by  means  of  an  iron  ladle, 
which,  having  a  long  handle  of  the  fame 
metal,  mis-lit  be  introduced  into  the  furnace. 
At  the  fame  time  that  the  liquid  and  burn- 
ing fulphur  was  thus  poured  into  the  cru- 
cible by  another  perfon,  and  when  all  the 
melted  lava  was  covered  with  it,   while  it 

boiled 
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boiled  over  it,  and  fublimed  in  a  thick  red- 
difh  fume,  I,  with  a  pointed  bar  of  iron, 
tried  the  refinance  of  the  lava  to  obferve 
whether,  as  the  melted  fulphur  was  dropped 
on  it  and  evaporated,  the  furface  acquired 
greater  liquidity.  But  no  fuch  effect  took 
place.  The  fame  degree  of  reflftance  it 
manifefted  before  the  fulphur  was  poured 
into  the  crucible,  continued  when  it  was 
poured  in,  though  this  pouring  was  con- 
tinued a  quarter  of  an  hour;  and  it  re- 
mained the  fame  after  the  fulphur  had  en- 
tirely evaporated, 

I  made  thefe  experiments,  en  feven  kinds 
of  lavas,  and  always  with  the  fame  remit, 
with  refpect  to  the  fulphur  being  the  caufe 
or  promoter  of  the  fluidity  of  the  lavas. 

As  the  burning  fulphur,  though  aided  by 
the  fire  of  the  furnace,  was  incapable  to 
promote  the  fufion  of  thefe  rtones9  it  might 
very  reafonably  be  fuppofed  incapable  to 
fufe  them  when  it  acted  on  them  by  its 
flame  alone,  animated  by  a  current  of  air,  in 
f  i  a  chemical 
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a  chemical  furnace,  as  I  likewife  found  by 
experiment.  This  flame, 'in  fact,  produced 
no  greater  effect,  when  animated  by  oxy- 
genous gas  produced  by  the  mixture  of  two 
thirds  of  flowers  of  fulphur  with  one  third 
of  nitre. 

From  the  refult  of  thefe  experiments 
there  appears  no  foundation  to  believe  that 
fulphur  can  act  as  a  flux  on  the  (tones  that 
pafs  into  lava,  or  that  it  facilitates  their  flu- 
idity. ;; 

I  {hall  now  proceed  to  a  brief  examina« 
tion  of- another  opinion  of  M.  Dolomieu 
relative-  to  the  fluidity  of  lavas.  It  may  be 
reduced  to,  this  :  That  lavas  are  penetrated 
by  two  kinds  of  caloric  (heat) :  the  one  com- 
municated to  them  in  the  volcamc  gulph ; 
the  other  proper  to  themfelves,  and  which 
is  developed  by  a  real  combuftion  ;  that,  in 
confequence  of  this  fecond  caloric,  their 
fluidity  lafts  much  longer  than  it  would  if 
fhey  had  only  that  received  from  the  volca- 
no i  whence  we  mayunderftand  why  fome 
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;  p?^  6tQ]  ilf  3,  very  fraali  fpace  in  a 
time  i  and  that  the  combuftion  of 
lavas  fometimes  refembles  that  of  urinary 
phofphorus,  and  at  others  produces  a  true 
flame,  which  in  many  cafes  is  a  clear  blue, 
or  varioufly  coloured. 

It  is  -  evident  that  the  exiftence  of  fuch  a 
combuftion  is  principally  fupported  by  the 
effects  which  are  fuppofed  to  be  produced 
by  it ;  I  mean  the  varioufly  coloured  flame, 
which  M.  Dolomieu  tells  us  appears  on  the 
furface  of  running  lavas.     Had  this  refpecl- 
able  Naturalift  been  an  eye-witnefs,  I  cer- 
tainly mould   not  have  difputed   his  afler- 
tions.     But  he  only  fpeaks  in  general,  and 
in  a  vague   manner ;  and  I  cannot  doubt 
but,  had  he  feen  it,  he  would  have  defcribed 
it  circumftantiaily,  to  give  greater  proof  to 
fo  novel  an  hypothecs.     It  is  true,  he  pro- 
mifes,  in  his  Introduction  to  his  ProduBs  of 
Etna,  to  prove  bis  aflertion  by  a  feries  of 
obfervations ;  and  his  work,  when  publifhed, 
will   certainly  be  eagerly  read  by  all  natu- 
ralifts.     In   the   mean   time,   as   a  iincere 

Jover 
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lover  of  truth,  he  cannot  be  offended  if  I 
adduce  fome  facts  that  go  not  accord  with 
the  i::k  i  oiition  of  ths  flame.  I  have  ex~> 
tracked  them  from  authors  who  have  feen 
flowing  lavas  a  hundred  times,  and  have 
defcribed  their  phenomena  with  the  moft 
fcrupulous  exactnefs,  and  without  the  lead: 
appearance  of  prejudice  :  thefe  are,  Serao, 
Father  Torre,  Bottis,  and  Sir  William  Ha- 
milton. 

The  firft,  fpeaking  of  the  lavas  from  time 
to  time  eje&ed  from  Vefuvius,  remarks,  that 
tc  when  ken  by  night  at  any  diftance,  they 
"  emit  a  light,  not  fnining,  like  a  bright 
*'  flame,  but  of,  a  dead  kind,  like  that  of 
}'  red-hot  fubflances  which  burn  without 
¥  flame.''  When  defcribing  circumitan-* 
tially  the  lava  ejected  from  the  fame  volcano 
in  1737,  ne  ^oes  not  mention  a  worql  of 
its  flame. 

Father  Torre,  relating  the  principal  cir- 
cumftances  of  the  eruption  of  Vefuvius  in 
1 75 1,  remarks,  that  "  there  was  no  vifible 

"fire 
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'4  fire  on  the  furface  of  the  torrent."    And 
4efcribing  the  moft  minute  phenomena  of 
the  other  flowing  lavas,  he  makes  no  men- 
tion of  flames  proper  to  them,  nor  does  he 
fay  that  he  law  them  burn  -t  only  in  pages 
75  and  76  of  the  work  I  have  fo  frequently 
cited,   he  fays,  "  On    obferying    by   night. 
8  the  furface  of  the  lava,  even  in,  thofe  places 
#  where  it  was  become  cold,  flames  of  ful- 
?v  phur  were  feen  to  iflue  in  many  places, 
&  which  immediately  became  extinguiihed." 
But  befid.es  that, this  lava  no  longer  burned, 
the  flames  which  appeared  proceeded  from 
fulphur ;  and  thefe  are  frequent  in  volcanos, 
but  have  no  relation  to  the  prefent  queftion. 

If  we  open  the  quarto  volume  of  Profef- 
for  Bottis,  entitled,  A  Htflory  of  the  various 
Conflagrations  of  Mount  Vefuvius^j  we  fhali 
find  fcarcely  a  page  in  which  we  do  not 
meet  with  the  defcription  of  fome  burning 
lava  ;  but  though  I  have  attentively  exa- 
mined  that  work,  I  do  not  find  a  fingle 

*  Idoria  di  varj  Incendj  del  Monte  Yefuvio. 
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pkW&gt  in  which  mention  is  made  §i 

attendant  on  running  lavas.  It  is  true;  the 
aimer  frequently  ufes  the  terms  Inflamed 
torrent,  rivers  of  fire  ^  Ssfc/but  thefe  are  e"m- 
phaticai  expreiiions,  and  fucb  as  T  have  fre- 
quently employed  myfelf ;  by  which  he 
tainly  only  means  currents  of  lava  pro- 
foundly penetrated  by  fire, 

Sir  William  Hamilton,  who  approached 
very  near  the  mouth  of  Vefuvius  at  the 
time  of  a  violent  eruption,  does  not  fay 
that  the  lava  flamed,  but  only,  that  "  it  had 
%%  the  appearance  of  a  red  hot  and  liquid 
ce  metal,  fuch  as  we  fee  in  the  glafs-houfes." 

With  refpect  to  the  flames  which  fome- 
times  appear  on  lavas,  he  fays,  *'  I  have 
<s  obferved  upon  mount  Vefuvius,  that  foon 
ct  after  a  lava  has  borne  down  and  burned 
"  a  tree,  a  bright  flame  iffues  from  its  fur- 
*'  face ;  otherwife  I  have  never  feen  any 
*'  flame  attending  an  eruption."  And  here 
he  obviates  the  mifcake  which  might  arife 
from   taking  for  the  flame  of  a  lava  the 

fmok$ 
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fmoke  ifluing  from  it,  which  by  night  has 
all  the  appearance  of  it. 

The  obfervations  I  made  at  Vefuvius^ 
Stromboli  and  Etna,  do  not  in  the  leaft  diff 
fer  from  thofe  of  the  four  natural  ills  above 
mentioned.  In  my  defcription  of  a  lava 
moving  within  a  cavern  of  mount  Vefuvius, 
I  have  faid  "  its  furface  exhibited  the  red- 
*'  nefs  of  burning  coal,  but  without  the  fmall- 
*c  eft  appearance  of  flame*."  I  have  noticed 
fitnilar  appearances  in  two  other  caverns  of 
the  fame  mountain  ;  and  fpeaking  of  the 
lava  which  flowed  above  the  ground,  I  re- 
mark that  u  it  had  a  red  colour,  but  lefs 
"  ardent  than  that  of  the  lava  which  flowed 
"  within  the  cavern t." 

In  the  boiling  lava  of  the  crater  of  Etna, 
1  likewife  faw  no  flame :  it  only  had  the  ap- 
pearance of  u  a  liquid  ignited  matter  J." 

*  Chap.  I.  Vol  I.  p.  12,  13. 

f  lb.  page  24. 

$  Chap.  VIII.  Vol.  I.  p,  240, 
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But  the  furnace  of  Stromboli,  efpeciallji 
afforded  me  the  moft  favourable  opportunity 
to  difcover  this  flame ;  both  from  my  very- 
near  approach  to  the  afcending  and  defcend- 
ing  lava,  and  from  my  having  obferved  it 
entirely  at  my  eafe  during  the  night*  It  is 
certain,  however,  that  I  faw  no  appearance 
of  any  flame,  which  I  have  not  neglected  to 
notice  to  the  reader.  The  following  are 
my  words  :  "  The  furface  of  the  burning 
"  lava  within  the  crater  never  emitted  any 
"  fenfible  flame,  not  even  when  the  bubbles 
"  upon  it  burfl  with  an  explofion  ;  but  it 
"  fhone  with  a  glowing  vivid  light,  and  re- 
"  fembled  in  its  appearance  melted  glafs  in  a. 
"  furnace*.'' 

I  know  that,  to  prove  this  combuflionj 
M.  Dolomieu  refers  to  a  lava  of  Etna  which 
flowed  ten  years,  and  only  advanced  one 
mile.  But  I  fhall  firft  obferve,  with  his  per-* 
rniffion,  that  the  diftance  flowed  by  this 
lava  was  not  one  mile,. but  two„     Such  as 

*  Chnp.  X.  Vol.  II.  P.  6$. 
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leafl  is  the  account  of  Alphorifus  Bofell!.-*- 
"  Deinde,  anno   1614,  nova  vorago  fupra 
"  oppidum  Tyfiae  feu  Rondatici  aperta  eft, 
"  e  qua  effluxit  pariter  materia  ignita  curfu 
*'  tam  lento  et  torpido,  ut  intra  decern  annos, 
*c  q-uibus  perpetuo  effluxit,  duo  tantum  mil- 
u  liaria  pertranfierit."-—-"  Afterwards,  in  the 
"  year  1614,  a  new  gulph  opened  above  the 
*.'  town  of  Tyffa  or  Rondatici,  from  which 
u  iflued  a  fiery  matter,  with  a  courfe  fo 
"  flow  and  heavy,  that  in  ten  years,  which 
*'  it  continued  to  flow,   it  only  palled  over 
*'  a  fpace  of  two  miles."-— Secondly,  it  ap- 
pears to  me,  that  we  may  conceive  the  caufe 
of  the  extreme  flownefs  of  this  lava,  with- 
out fuppoiing,  with  the  French  Naturalift, 
that  it  burned,  and  therefore  continued  to 
flow  fo  long  as  the  aliment  of  combuftion 
remained  in  it.     It  is  certain  that  the  velo- 
city of  lavas  depends,  among  other  caufes, 
on  the  greater  or  lefs  declivity  of  the  fur- 
face  down  which  they  defcend  ;  and  if  a 
current  is  forced  along  a  horizontal  plain; 
and   ftill  more  if  it  is  compelled  to  afcend, 
as  fometimes  happens  in  mountainous  places, 

its 
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its  courfe  will  be  extremely  flow ;  and  this 
may  have  been  the  cafe  with  the  lava  of 
1614*     This  fiownefs  of  its  motion  may 
likewife  have  been  caufed  by  the  great  di- 
fperfion  of  the  heat  received  from  the  vol- 
cano, which  might,  in  confequence,  have 
become  fo  weak  as  fcarcely  to  retain  the 
lava  in  a  ftate  of  fluidity.     Laftly,  for  I 
will  not  omit  a  remark  I  confider  as  of  im- 
portance,  if  this  principle  of  combuftion 
were  intrinfic  to  the  rocks,  and  developed 
itfelf  in  open  flame  in  their  fufion,  :t  is  evi- 
dent that  the  fame  phenomenon  would  ac- 
company the  liquefaction  of  thefe  rocks  in 
the  furnace,  in  which,  however,   I  never 
perceived  the  leaf!  fign  of  combuftion  or 
flame. 

Thefe  obfervations,  it  appears  to  me, 
mud  prevent  us  from  receiving  with  con- 
fidence the  hypothecs  of  the  French  volca- 
nift,  relative  to  the  flame  produced  in  lavas, 
according  to  him,  by  a  combuftible  fubftance 
they  contain,  and  which  burns  and  con- 
fumes  in  the  manner  of  other  inflammable 
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bodies.  He  muft,  at  leaft,  permit  me  to 
confider  it  as  abfolutely  doubtful  and  uncer- 
tain until  he  fhall  produce  fads  fufficient  to 
demonstrate  its  truth. 

Relative  to  the  fires  of  volcanos,  therefore, 
I  confider  two  things  as  certainly  proved  a 
Firft,  the  great  activity  of  the  greater  part 
of  them  :  Secondly,  that  their  manner  of 
acting  has  been  hitherto  little  known  to  us, 
and,  perhaps,  will  never  be  clearly  under-* 
flood.  Their  energetic  force  has  been  de- 
monftrated  by  numerous  and  folid  argu-* 
ments,  which  have  not  been  in  the  leaft  in- 
validated by  thofe  adduced  on  the  contrary 
fide ;  as  the  difficulties  objected  in  the  latter 
may  be  eafily  explained  by  the  fmgular 
manner  in  which  thefe  fires  a£t,  and  of 
which  we  have  convincing  proofs.  To 
thefe  proofs  I  fhall  here  add  a  new  one. 

When  I  was  at  Naples,  I  obtained  forne 
fpecimens  of  that  Vefuvian  lava  which  was 
obferved  by  Profefibr  Bottis  fufed  and  boil- 
ing within   a  final!  cavity,  and  which  he 

vol.  iv.  G  found 
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found  to  be  penetrated,  with  fo  great  a  heat 
that  it  fuddenly  liquefied  jcorise  and  porous 
lava  which  he  threw  into  it.  I  have  ftated 
this  facl:  in  Argument  II.  in  favour  of  the 
great  activity  of  volcanic  fires.  On  exa- 
mining thefe  fpecimens,  I  foon  perceived, 
from  their  preieived  ftruclure,  that  the  bafe 
of  this  lava  was  a  horn-ftone  ;  and  the  cry- 
ftallized  ihoerls  it  included  exhibited  in  their 
fracture  that  vivid  nefs  which  is  the  property 
of  thofe  Hones  when  uninjured.  But  both 
thefe  Ihoerls  and  the  lava,  after  a  continu- 
ance of  fome  hours  in  the  glafs-furnace,  be- 
came glafs.  How,  then,  can  we  explain 
why  thefe  bodies  mould  remain  untouched 
in  a  moft  violent  'fire,  and  vitrify  in  one 
iefs  ilrong,  without  fuppofing  that  the  en- 
ergy of  the  former  was  combined  with  cer- 
tain circumftances  and  principles  tending  to 
preferve  their  ftructure,  but  with  which 
we  are  hitherto  unacquainted  ? 

I  have  thought  that  fulphurs  and  petrols 
give  birth  to  and  maintain  volcanos,  as  has 
been  the  opinion  of  the  generality  of  natu- 

ralifls. 
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ralifts*.  It  muft,  however,  be  confeffed5 
nor  do  I  fear  to  be  contradi&ed,  that  fuch 
an  opinion  is  very  hypothetical,  fince  we 
are  ignorant  what  really  is  the  aliment  of 
fubterranean  fires.  It  is  certain  that  this 
aliment,  whatever  it  may  be,  is,  when  it 
burns,  in  very  different  circumftances  from 
thofe  of  our  furnaces,  which  cannot  bum 
without  the  prefence  of  atmofpheric  air,  of 
which  the  fubterranean  abyffes,  where  vol- 
canic conflagrations  begin,  are  deftitute.  The 
iflauds  that  have  been  produced  by  the  action 
of  fubmarine  volcanos  are  almoft  innumera- 
ble ;  and  new  ones  have  been  thrown  up 
even  in  our  times  ;  as,  for  example,  the  two 
which  arofe  in  the  Icelandic  fea,  in  1784,  in 
a  part  where  the  water  was  five  hundred 
feet  deep.  How,  then,  can  we  reafonably 
fuppofe  the  exiftence  of  our  air  at  this  pro- 
digious depth  below  the  fea,  where  the  fub- 
ftances  productive  and  alimentary  of  volca- 
nos take  fire  ?  We  muft  defpair  of  ever 
understanding  the  nature  of  thefe  fires,  or 

*  See  Chap.  XL 
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admit  the  development  of  oxygenous  ga3s 
which  we  have  feen  elfewhere  is  not  impro- 
bable *.  Were  this  gas  pure,  the  fire,  ani- 
mated by  it,  would  vitrify  the  whole,  and 
form  one  homogeneous  mafs  ;  but  with 
how  many  heterogeneous  fubftances  mud 
it  not  be  united,  from  which  combination 
probably  refult  its  lingular,  and,  by  us,  little 
anderflood  operations,  which  manifeft  the 
mod  powerful  activity,  at  the  fame  time 
that  it  leaves  uninjured  the  bodies  it  fufes  ! 
Numerous,  and  very  different  from  each 
other,  are  the  aeriform  fluids  which,  no 
doubt,  exift  in  thefe  recefTes  ;  fuch  as  the 
carbonic  acid  gas,  the  muriatic,  hydro- 
genous, and  azotic  acids,  &c.  llnce  of  thefe 
volcanos  are  never  deftitute.  It  is  evident 
that  fuch  fluids  will,  more  or  lefs,  modify 
the  virtue  of  oxygenous  gas,  from  which 
will  arife  proportionate  modifications  in  the 
fires  animated  by  it,  and  in  the  ftones  on 
which  they  acl:.  The  falts  they  meet  with, 
and  which  we  frequently  find  adherent  to 

*  Chap.  XX!. 
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the  mouths  of  volcanos,  fuch  as  the  fulphates 
of  alumine  and  iron,  and  the  muriates  of 
ammoniac  and  foda,  it  is  probable,  likewife, 
concur  to  produce  fuch  modifications.  It  is 
true  that  different  faline  fubftances  facilitate 
the  vitrification  of  ftones  ;  but  we  know  not 
what  produds  may  arife  from  the  fimulta- 
neous  combination  of  various  falts,  efpe- 
cially  if  they  fufTer  decompofition  in  the 
burning  volcanic  gulphs. 

It  is  not  improbable  that  water  united 
with  fire  may  produce  combinations  im- 
poflible  to  be  attained  by  human  art.  This 
was  the  opinion  of  Faujas  ;  who  was  con- 
vinced that  there  was  a  kind  of  myftery  in 
the  elaboration  of  the  products  of  volcanic 
fires,  when  compared  with  thofe  produced 
by  our  common  fire,  I  mail  here  tranfcribe 
his  remark  on  this  fubjecl;,  and  conclude 
this  chapter  with  the  authority  of  that  juftly 
celebrated  volcanift  :  "  I  almoft  incline  to 
"  be  of  opinion  that  the  aqueous  fluid,  raifed 
"  to  a  degree  of  ebullition  and  incandefcence 
"  of  which  our  feeble  furnaces  can  give  us  no 
G  3  "  idea9 
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"  idea,  fometimes  concurs  with  the  ina&ive 
€i  and  concentrated  fire  which  exifts  in  the 
*'  immenfe  volcanic  caverns,  and  that  from 
"  this  concurrence  remit  a  multitude  of 
46  combinations  hitherto  unknown  to  us, 
"  which  take  effecl:  on  the  ftones  and  earths 
€t  that  remain  perhaps  whole  ages  in  thefe 
"  burning  gulphs,  where  the  fire,  intent  to 
"  deftroy,  has  for  its  adverfary  the  water, 
"  which  inceflantly  creates  and  oppofes  to 
<l  it  all  the  forms  and  modifications  of  which 
"  the  matter  is  fufceptible," 
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CHAP.     XXIV. 

CONCLUSION  OF  THE  ACCOUNT  OF  THE 
EOLIAN  ISLES,  IN  REMARKS  ON  VA- 
RIOUS SUBJECTS  NOT  VOLCANIC. 

I.  Lipari. — Population  of  that  ijland — life- 
ful vegetables  produced in  it-,  among  which 
the  vine  furnifhes  the  mojl  confiderable 
branch  of  its  commerce — Celebrated  malm- 
fey  of  this  country — Manner  of  making 
that  wine — Scarcity  of  com ,  which  ?night 
be  rendered  more  plentifid  by  adopting 
a  different  fyftem  of  agriculture— Great 
abundance  of  Indian  fgs  in  Lipari  and  the 
other  Eolian  iflands — Delicious  ta/le  of 
their  fruit — Defcription  of  that  forub  ; 
and  remarks  on  the  facility  with  which  it 
may  be  multiplied — Projecl  to  render  it 
much  more  prof  table  by  making  ufe  of  its 
leaves  to  nouri/h  the  cochineal  infe5l%  as 
G  4  filkworms 
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f  Ik  worms  are  fed  with  the  mulberry  leaf-—* 
Fifhes  and  coral  found  near  the  Jhores  of 
Lipari — Account  of  a  phyfeter,  or  kind  of 
whale,  obferved  by  the  author  in  that  fea 
■ — This  fjh,  though  internally  organized 
nearly  like  others  of  the  mammalia  clafs, 
could  remain  under  water  a  much  longer 
time  than  they  ufually  can — Very  few  cattle 
of  any  kind  hi  Lipari — Caufe  of  this  fear ~ 
city- — Rabbits  the  only  wild  quadruped  in 
this  ifland — Manner  of  hunting  them  with 
the  ferret — Stationary  birds  at  Lipari  but 

few  ;  nor  any  birds  of  paffage,  at  leaf  at 
the  time  the  author  was  there — Some 
which  with  us  are  birds  of  pajfage^  there 

ftaiionary Curious  jnanner  of  taking 

j wallows,  in  the  fire ets  of  the  city,  in  win- 
ter— Branches  of  foreign  commerce  which 
have  begun  to  be  introduced  at  Lipari 
within  thefe  few  years — Remarks  on  the 
offer tion  of  Strabo,  Diodorus,  and  Diofco- 
rides9  that  Lipari  derived  a  confiderable 

profit  from  the  fulphate  of  alumine  (almn) 
t— Political  and  ecclefiajiicalfate  of  Lipari 

—*-Phyfical 
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~*PhyJkal  and  moral  charaBer  of  the 
J^iparefe- — Brief  account  of  the  city  of 
Lipari, 

II.  Stromboli. — The  great  heat  felt  in  this 
ifland  not  to  be  attributed  to  its  volcano, 
but  the  fun — Nature  of  this  climate- 
Frequency  of  tempefls — The  .Jhore  of 
Stromboli  dejlitute  of  a  harbour — Vefels 
ifed  by  the  natives  to  navigate  thefefeas — ■ 
The  great  quantity  of  fifh  taken  in  the  vi- 
cinity of  this  ifland,  probably  a  confluence 
of  the  heat  of  its  volcano — Plants  which 
grow  in  this  ifa?id — Malmfey  the  princi- 
pal product  of  the  country — Vines,  and  the 
manner  in  which  they  are  defended  from 
the  wind— ^-Number  of  inhabitants — The 
natives  not  fearful  of  their  volcano — Hof- 
pitality  of  the  Strombolsfe — Their  charac- 
ter— Account  of  a  fpritig,  the  only  one 
in  the  whale  ifland — Animals  found  in 
Stromboli, 

III.  Vulcano. — An    uninhabited   ifland — ■ 
Great  Quantities  of  fulphate   of  alumine 

(alum) 
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(alum)  once  extracted  here- — Difficulty  of 
the  extraction  of  it  at  prefent — More  profit 
might  be  derived  from  planting  vines. 

IV.  Saline. — Abundance  of  grapes  in  this 
ifland — Spring   near  the  fhore,  probably 

fupplkd  by  rain  water — Muriate  of  foda 
(fea-falt)  extracled  from  a  fmall  lake 
contiguous  to  thefea — Means  of  procuring 
this  fait— Curious  phenomenon  obfervable 
in  this  lake t  when  the  fea  water  enters  it, 

V.  VI.  Felicuda  and  Alicuda. — Their  po- 
pulation— The  houfes  built ,  not  on  the  fhore 
or  at  the  foot  of  thefe  mountainous  iflandsy 
but  about  half  way  up  their  declivity,  that 
they  may  be  lefs  expofed  to  the  incur/ions 
of  the  Barbary  pirates,  who  formerly  have 

frequently  landed  there  infearch  of  plunder 
-—Such  incurfions  fometimes  fill  made  at 
prefent — Well-grounded  fears  of  travellers 
in  failing  round  thefe  iflands — Vfeful  vege- 
tables in  Felicuda  and  Alicuda — The  com 
of  Alicuda  excellent,  though  produced  but 
in  fmall  quantity — Extraordinary  indujlry 
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of  the  inhabitants  in  Its  cultivation — F//b- 

ing-  boats  of  thefe  iflands — Ridiculous  and 

fuperfitious    practice    of   the    inhabitants 

when  a  hufband  or  wife  dies Boq/l  of 

the  people  of  the  Lipari  ifands  in  general^ 
that  thofe  ifands  contain  no  kind  offerpent 
— Phyfcal  reafon  of  this  facl — Extreme 
fear  city  of  infecls  there,  and  the  caufe — - 
Enviable  tranquillity  and  content  of  the 
inhabitants  of  thefe  ifands — Salubrity  of 

the  air -Advantages  experienced  from 

that  filubrity,   by  the  author,  during  his 
fay  there — Comparifon  between  this  very 
pure  air,  and  that  offome  of  the  low  plains 
of  Lombardy. 

J.  O  complete  my  obfervations  relative  to 
thefe  iflands,  I  mail  now  proceed  to  give  a 
concife  account  of  their  population,  the 
character,  manners  and  cufloms  of  the  inha- 
bitants, their  commerce,  the  animals  fta- 
tionary  and  migratory  found  in  them,  and 
other  analogous  obje&s ;  agreeably  to  what 
was  propofed  in  the  Introduction  to  this 
work. 

2  I.  Li- 
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I.  LIPARI. 

THIS  ifland  is  the  largeft  and  much  the 
moft  populous  of  thofe  called  the  Eolian 
ifles,  the  number  of  its  inhabitants  amount- 
ing to  between  nine  and  ten  thoufand  5  a 
confiderable  part  of  whom  refide  in  the  city 
of  the  fame  name,  which  is  very  ancient,  as 
it  appears  from  hiftorical  records  that  it  ex- 
ifted  before  the  war  of  Troy  *. 

If  the  ifland  of  Lipari  be  divided  into 
four  parts,  about  two  and  a  half  will  be 
found  to  be  cultivated,  and  the  remainder 
overgrown  with  wood  and  barren.  Thefe 
barren  tracts,  however,  continually  diminifh, 
and  are  converted  into  fruitful  fields,  from 
a  kind  of  neceffity  arifing  from  the  conti- 
nually increafing  population  of  the  ifland. 

Lipari  produces  cotton,  pulfe,  and  olive?, 
though  in  but  fmall  quantities.  The  corn 
produced  there,  and  which  is  of  an  excellent 
quality,   amounts  annually  to  fifteen  hun-? 

*  See  Chap.  XVI. 
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clred  Sicilian  falme  %  or  two  thoufand  at 
mod,  and  is  fcarcely  fufficient  to  fupply  the 
city. 

Among  the  ufeful  productions  of  this 
iiland  the  principal  are  grapes ;  of  which 
there  are  feveral  kinds.  The  firft  furnifhes 
the  common  wine  which  is  drunk  in  the 
ifland,  and  of  which  there  is  fo  great  an 
abundance  that  they  export  annually  two, 
and  even  three,  thoufand  barrels  (bariU'i) 
of  it  without  the  lead  inconvenience.  They 
prefs  the  grapes  on  the  fpot  where  the  vines 
grow,  and  carry  the  rnuft,  in  leather  bottles9 
to  their  refpecYive  houfes  onbeafts  of  burthen. 

The  paffola  and  palfolina,  as  they  are 
here  called,  are  two  other  kinds  of  grapes 
that  are  dried.  The  laft  is  that  fort  which 
is  ufually  called  the  Corinthian  grape.  Of 
this  they  commonly  fell  ten  thoufand  barrels 
annually  •  and  of  the  other  about  twelve 
thoufand. 

*  A  fa/ma  contains  1 6  tumuli?  the  tumulo  from  20 
to  22  rotolly  and  the  ratolo  2§  pounds. 

Stolberg's  Travels,  Vol.  II.  p.  506. 
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From  a  fourth  kind  of  grape  is  made  the 
famous  malmfey  of  Lipari,  which  name 
alone  is  fufficient  for  its  eulogium.  It  is  a 
wine  of  a  clear  amber  colour,  at  once  gene- 
rous and  fweet,  which  fills  and  warms  the 
mouth  with  an  agreeable  fragrance,  and  a 
return  of  fweetnefs  fome  time  after  it  is 
tailed.  But,  as  Nature  ufually  beftows  on 
man  her  mofl  precious  gifts  with  a  fparing 
hand,  this  grape  is  here  fcarcer  than  any- 
other  ;  and  does  not  furnifh  at  moft  more 
than  two  thoufand  barrels  annually,  which 
the  Liparefe  fell  for  foreign  markets,  as  they 
do  alfo  the  paflbla  and  pafTolina.  During 
my  ftay  in  the  ifland,  I  could  fcarcely  pro- 
cure a  fufficient  quantity  to  revive  my  fpirits 
after  my  fatigues,  and  carry  with  me  a 
fpecimen  of  this  rare  and  delicious  liquor  to 
Pavia. 

I  was  defirous  to  learn  the  method  em- 
ployed by  the  natives  in  making  malmfey. 
It  is  as  follows  :  They  do  not  gather  the 
grape  until  it  is  perfectly  ripe,  which  is 
known  by  its  beautiful  yellow  colour  and 

the 
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the  fweet  tafte  it  acquires.  When  the  grapes 
are  gathered,  the  rotten  and  fpoiled  berries 
being  firft  picked  out,  they  are  expofed  to 
the  fun  on  mats  made  of  reeds,  for  eight  or 
ten  days,  or  fometimes  longer,  till  they  are 
dried.  They  then  place  them  on  a  clean 
ftone  floor,  furrounded  with  a  kind  of  low- 
wall,  about  two  feet  high,  where  they  crufh 
them,  firft  with  a  ftone  faftened  to  the  end 
of  a  fmall  ftaff  or  handle,  and  afterwards 
with  their  naked  feet,  till  all  the  juice  is  ex- 
preffed  ;  which  is  then  let  run  off  through 
an  aperture  to  another  fimilar  floor,  the  fides 
of  which  are  higher ;  and  here  the  muft  is 
all  collected.  It  is  afterwards  drawn  off 
into  veffels  in  which  it  is  left  to  ferment, 
till  it  is  perfectly  depurated  and  become  fit 
to  drink,  which  it  is  by  the  following  Ja- 
nuary. 

The  vintage  is  in  the  month  of  Septem- 
ber, at  which  time  the  Liparefe,  leaving  the 
city,  refort  in  companies  to  fome  cottages 
near  the  vineyards,  where  they  remain 
during  the  gathering  of  the  grapes,  refign- 

ing 
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Ing  themfelves  to  mirth  and  innocent  plea-* 
fures  j  and  the  voyager,  who  chances  to  ap^ 
proach  the  ifland  at  that  feafon,  finds  his 
furprife  not  a  little  excited  by  the  numerous 
lights  which  are  exhibited  during  the  nighty 
and  illuminate  and  embellim  thefe  ruftic 
habitations. 

Another  plant,  if  it  does  not  form  a 
branch  of  foreign  commerce,  is  yet  of  fome 
domeftic  utility  to  the  Liparefe  :  I  mean  the 
Opuntia,  commonly  called  the  Indian  fig* 
(Cattus  Opuntia  Lin.)  This  fhrub,  with 
us,  will  not  live  through  the  winter,  except 
it  is  preferved  in  hot-houfes  ;  and,  being  in 
a  climate  not  congenial  to  its  nature,  grows 
to  no  great  height,  and  produces  but  few 
fruits,  and  thofe  fmall  and  of  no  worth. 
At  Lipari,  on  the  contrary,  and  in  the  other 
Eolian  iilands,  it  thrives  fo  well  that  it 
ufiially  grows  to  the  height  of  ten,  twelve, 
and  fometimes  fifteen  feet,  with  a  ftem  a 
foot  or  more  in  diameter.  The  fruits, 
which  are  nearly  as  large  as  a  turkey's  eggy 
are  fweet,  and  extremely  agreeable  to  the 

palate, 
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palate,  and  of  very  eafy  digeftion.  When 
unripe,  their  fkin  or  rind  is  green  ;  but 
when  ripe,  of  a  reddifh  yellow.  This  plant 
will  take  root  and  grow,  in  a  furprifing 
manner,  in  almoft  any  fituation  which  has 
a  favourable  afpecl,  and  the  mofl  favourable 
is  the  fouthern.  It  thrives  alike  in  the 
pooreft  and  the  rich  eft  foils,  the  fiffures  of 
lavas,  among  the  ruins  of  ancient  buildings, 
on  fragments  of  dried  mortar,  and  in  the 
crevices  of  walls.  It  is  well  known  that  the 
fruits  grow  at  the  edges  of  the  leaves  ;  the 
number  on  each  leaf  is  not  conrlant,  but  they 
are  frequently  numerous,  as  I  have  count- 
ed two-and-twenty  on  a  fingle  leaf.  They 
begin  to  ripen  about  the  beginning  of  Au- 
guft,  and  continue  to  November.  In  fome 
fituations,  indeed,  where  they  enjoy  the  be- 
nign influence  of  the  fun,  they  remain, 
through  the  whole  winter  ;  and  even  where 
they  have  not  that  advantage,  they  may  be 
preferved  ripe  and  in  good  condition  during 
the  winter,  by  being  gathered  green  in  au- 
tumn, and  left  attached  to  the  whole  or  a 
part  of  the  leaf,  the  juice  of  the  leaf,  which 
vol.  IV.  H  is 
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Is  always  thick  and  pulpy,  affording  a  nu- 
triment to  the  fruit. 

The  inhabitants  of  Lipari  eat  thefe  fruits 
during  feveral  months  of  the  year  ;  for,  as 
there  is  great  abundance  of  them,  they  are 
fold  at  a  very  low  price.  Befides  thofe 
which  Nature  produces  here  fpontaneouily, 
the  Liparefe  induftriouily  cultivate  great 
numbers  of  thefe  Indian  figs,  and  the  me- 
thod of  multiplying  them  is  very  eafy.  It 
is  welL  known  that  this  plant  is  propagated 
by  means  of  the  leaves,  which  are  of  an  ob- 
long fhape,  narrower  at  one  extremity  than 
at  the  other,  and  refembling  a  peel  or  fhovel, 
by  which  name  they  are  called  by  the  Sici- 
lians. Every  leaf  is  thick  and  pulpy,  and 
each  fide  of  it  fcattered  over  with  fmall 
buttons  or  knobs,  from  which  arife  a  great 
number  of  little  prickles,  with  a  large  one 
in  the  centre,  of  the  length  of  an  inch.  If 
thefe  buttons  only  touch  the  earth,  they  take 
root,  let  the  ground  be  what  it  may.  The 
leaf  which  has  taken  root  puts  forth  other 
leaves  that  again  produce  others ;  and,  from 
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being  flat,  as  it  was  at  firft,  becomes,  in 
time,  round,  and  forms  a  trunk  which 
lengthens  and  thickens  in  proportion  as  the 
other  leaves  grow  and  multiply.  For  the 
item  or  trunk  of  the  Indian  figf  which,  as  I 
have  already  faid,  is  fometimes  more  than 
a  foot  in  diameter,  is  only  a  feries  of  leaves 
in  an  upright  polition,  and  adhering  to 
each  other. 

Such  are  the  different  vegetable  produc- 
tions of  the  ifland  of  Lipari,  which,  how- 
ever, with  refpett  to  commerce,  may  be 
reduced  to  one  only,  I  mean  the  grape. 
Corn,  as  we  have  feen,  from  its  fcarcity, 
fcarcely  deferves  to  be  mentioned  ;  but  this 
might  be  grown  in  far  greater  quantity  were 
the  fyftem  of  agriculture  prevalent  at  prefent 
in  this  ifland  changed.  It  is  here  the  ge- 
neral practice  to  raife  the  vines  two  or  three 
feet  above  the  ground,  and  with  poles  and 
reeds  to  form  a  kind  of  fquares  by  which 
they  are  fupported.  The  confequence  is, 
that  the  vines  with  their  branches  and  leaves 
form  a  kind  of  covering,  impenetrable  to 
H  2  the 
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the  rays  of  the  fun,  which  renders  the  foil 
below  entirely  barren.  Several  of  the  na- 
tives of  Lipari  have  had  the  good  fenfe  to 
perceive  the  inconveniences  of  this  practice, 
and,  difregarding  the  prejudices  of  their 
countrymen,  have  changed  thefe  pieces  of 
barren  ground  into  fruitful  corn-fields,  with- 
out the  leaft  detriment  to  the  fruit  of 
the  vine.  The  Abbate  Gaetano  Trovatini, 
whom  I  have  elfewhere  mentioned  with  de- 
ferred commendation,  is  among  the  number 
of  the  few  who  have  made  this,  liberal  ex- 
periment. I  faw  a  field  of  his  which, 
though  not  very  extenfive,  nor  of  a  better 
foil  than  others,  produced  both  a  plentiful 
harveft  and  an  abundant  vintage.  Inftead 
of  planting  the  vines  in  the  narrow  fquares 
there  called  pergole,  he  has  ranged  them  in 
parallel  efpaliers  with  wide  interfaces  of 
ground  between  them5  in  which  he  has.fown 
corn  in  ftraight  furrows,  after  the  method  of 
Da  H-ameh  Thus  the  air  and  the  fun  ex- 
ert their  influences  freely  between  the  efpa- 
liers, and  not  a  foot  of  ground  is  loft  to 
cultivation.    .  The  grain  yields  a  luxuriant 
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crop,  and  the  vines  are,  at  the  fame  time, 
not  lefs  fruitful  than  thofe  of  the  neighbour- 
ing grounds,  where  the  old  method  is  ad- 
hered to.  It  is  true  that  Trovatini,  like 
Caius  Furius  Crefmus  in  ancient  times,  is 
furveyed  by  many  with  an  eye  of  ill-natured 
envy,  when  they  compare  the  wretched  ap- 
pearance of  their  grounds  with  the  copious 
produce  of  his.  But,  even  while  I  was 
there,  feveral  of  his  neighbours  had  begun 
to  imitate  his  example.  It  is  much  to 
be  regretted  that  Don  Giufeppe  Gippola  of 
Palermo,  the  late  bifhop  of  Lipari  and  the 
adjacent  iflands,  did  not  live  fome  years 
longer.  That  worthy  prelate  feemed  to 
have  been  born  for  the  improvement  of  the 
foil  of  thofe  countries,  which  before  were 
wild  and  little  productive.  The  number 
of  olive-trees  which  he  caufed  to  be  planted 
is  incredible.  I  found  above  three  thoufand 
in  Panaria  alone.  He  alfo  introduced  mul- 
berry trees  there,  which  have  thriven  ex- 
tremely well.  I  faw  one  in  a  court-yard, 
planted  eight  years  ago,  which,  for  fize  and 
ftrength,  did  not  in  the  leaft  yield  to  ours 
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of  the  fame  age,  though  the  latter  have  the 
advantage  of  a  more  fuitable  foil.  He  has 
likewife  enriched  the  ifland  with  another  fpe- 
cies  of  the  Indian  fig,  brought  from  Palermo, 
the  fruit  of  which  is  red  and  extremely  de- 
licious. I  fincerely  wifh  his  fucceflbr,  who 
is  unknown  to  me,  may  follow  his  excellent 
example. 

Since  I  have  again  mentioned  the  Indian 
fig,  I  cannot  avoid  noticing  an  idea  which 
has  occurred  to  me,  and  which,  fhould  it 
ever  be  carried  into  effect,  muft  be  produc- 
tive of  great  advantage  both  to  Sicily  and 
the    Eolian    ifles.      The    cochineal    infect 
(Coccus  cacTi  Unn.)  is  bred  and  collected 
in  Mexico,  and  other  Spanifh  provinces  of 
South  America,  and  the  commerce  carried 
on  in  it  is  eftimated  at  many  millions  of 
dollars  annually.    Might  not  the  advantages 
derived  from  this  precious  drug  be  fhared 
with  Mexico  by  the  Lipari  iflands  and  Si- 
cily, which  may  be  eonfidered  as  the  moft 
fouthern  part  of  Italy,  from  which  it  has 
been  feparated  by  the  irruption  of  the  fea 
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that  produced  the  ftrait  of  Meffina  ?  To 
effect  this,  two  things,  indeed,  are  neceflary  ; 
the  plant  on  which  the  infect  lives  and  pro- 
pagates, and  the  infect  itfelf.  The  plant  is 
that  ufually  called  the  Indian  fig ;  and  which 
is  found  in  fuch  abundance  in  the  Eolian 
ifles  and  Sicily,  where  I  have  feen  the  foot 
of  Etna  covered  with  it.  Travellers  relate 
that  the  opuntias  of  Mexico,  where  they  are 
cultivated  with  the  greater!;  care,  grow  to 
the  height  of  eight  feet,  and  that  the  leaves 
of  fome  of  them  are  nearly  a  foot  in  length. 
We  have  faid  that  thofe  of  Lipari,  and 
the  fame  is  true  of  the  reft  of  the  Eolian 
ifles  and  of  Sicily,  rife  to  a  greater  height, 
and  have  leaves  more  than  a  foot  long.  If, 
therefore,  thefe  plants  thrive  as  well  in  Sicily 
and  the  Eolian  ifles,  as  in  America,  and, 
perhaps,  better  than  they  do  there,  why 
fhould  not  the  cochineal  infects,  which  feed 
on  them,  thrive  equally  in  thofe  countries  ? 
Will  not  the  filkworm,  though  originally 
from  India,  live  and  multiply  in  every 
country  where  it  can  be  fupplied  with  the 
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leaves  of  the  mulberry  tree  ?  The  only  dif- 
ficulty, in  my  opinion,  would  be  the  con- 
veyance of  this  ufeful  infect  to  fo  great  di- 
flance,  principally  becaufe  it  could  not  be 
removed  in  the  egg,  fince  it  is  viviparous, 
and  not  oviparous.  It  mould  be  obferved, 
however,  that,  as  the  Americans  perpetuate 
the  cochineal  by  means  of  the  leaves  of 
the  opuntia,  it,  no  doubt,  would  continue 
to  live  on  the  leaves  of  that  plant ;  which 
might  be  brought,  growing  in  large  vefTels 
filled  with  earth,  from  Mexico  to  Sicily. 
The  important  advantages  to  be  derived 
from  the  fuccefs  of  the  experiment,  at  leaft, 
would  fuhiciently  juftify  the  labour  and  ex- 
pence  of  the  attempt.  I  am  not  ignorant 
of  the  jealoufy  and  referve  with  which  the 
pofTefTors  of  this  infed,  which  is  fo  valuable 
to  them,  guard  it  from  foreigners  to  prevent 
their  ftealing  it.  Such  a  theft  has,  however, 
been  practifed  on  them  to  the  advantage  of 
fome  of  the  French  provinces.  I  know, 
likewife,  that  the  hint  I  have  here  given, 
fhould  it  ever  be  earned  into  effect,  would 
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not  be  agreeable  to  the  political  views  of 
Spain  ;  but  an  Italian  and  a  philofopher 
may  furely  be  permitted  to  propofe  it. 

I  mail  now  difmifs  the  vegetables,  and 
proceed  to  fay  a  word  of  the  frfhery  of  Lipari, 
than  which  nothing  can  be  more  wretched. 
Not  that  the  fea  does  not  contain  rim  ;  but 
becaufe  there  are  but  few  there  who  follow 
fifhing  as  an  occupation,  and  even  of  thefe 
the  greater  number  are  not  provided  with 
the  necefTary  implements.  They  only  ufe 
the  line  and  hook,  and  ihefaabica,  a  kind  of 
net,  which  they  throw  to  a  confiderable  dif- 
tance  into  the  fea,  and  then  drag  on  more. 
This  mode  of  fifhing  is  only  ufed  in  the 
harbour,  and  not  very  frequently,  at  leaft  in 
the  fummer,  though  I  have  been  told  that 
in  winter  it  is  more  common,  as  they  are 
then  without  other  employment.  I  have 
often  been  prefent  at  their  throwing  the  net, 
lefs  from  curiofity  than  to  procure  fifti  for 
my  fmall  table  :  but  thofe  days  proved  but 
unpropitious  to  the  fifhermen,  and  not  leik 
imlucky  to  myfelf ;  fince  after  three  or  four 
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throws  they  either  caught  no  fifh,  or  thofe 
fo  few  and  fmall,  that,  had  I  nothing  elfe 
to  eat,  I  might  have  died  with  hunger. 

In  June  and  July  they  Iikewife  fifh  for 
coral,  both  round  the  fhores  of  Lipari,  and 
at  Vulcano.  When  I  was  there,  I  procured 
a  rare  fpecimen,  confifting  of  a  branch  of 
coral  which  had  grown  on  a  volcanic  enamel 
under  the  Cattle  of  Lipari.  Fifteen  barks, 
I  was  told,  are  ufually  engaged  in  the  coral 
fifhery ;  but,  either  becaufe  they  are  ignorant 
of  the  proper  methods  of  detaching  this  va- 
luable animal-plant  from  the  rocks  and  ca- 
verns of  the  fea,  or  becaufe  they  are  not 
fumciently  expert  in  the  ufe  of  them,  this 
fifhery  is  very  unproductive.  In  the  two 
months  above  mentioned,  every  bark  carry- 
ing eight  men  fifhed  up  ten  or  fifteen  rotoll 
of  coral ;  and  the  rotolo  contains  two  pounds 
and  a  half,  and  the  pound  twelve  ounces. 

Formerly  coral  was  Iikewife  fifhed  at  the 
Sicca  di  Santa  Catering  a  place  diftant  ten 
miles  from  the  harbour  of  Lipari ;  but  fome 
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barks  having  been  wrecked  there,  the  bifhop 
of  that  time,  Father  de  Francifci,  a  Domini- 
can, fulminated  his  excommunication  againft 
any  bark  which  in  future  mould  have  the 
temerity  to  attempt  to  nfh  in  that  place. 

In  my  various  maritime  excurfions  round 
the  Eolian  ifles,  I  never  met  with  any  of 
thofe  fmaller  cetaceous  fi£h  which  are  fre- 
quently found  in  other  parts  of  the  Medi- 
terranean.    But  one  day  when  the  fea  was 
calm,  while  I  was  failing  between  Panaria 
and  Vulcano,  a  large  cetaceous  fifh  of  the 
genus  of  the  Phyfeter,  and   which   from 
a  long  fin  on  the  back  I  judged  to  be  the 
cTurJio  of  Linnseus,   fuddenly  rofe  to   the 
top   of  the   water.      It  approached  within 
about  feventy  feet  of  my  boat,  and  I  had 
fufficient  opportunity  to  obferve  it  with  fome 
attention.     It  is  well  known  to  mariners  as 
well  as  naturalifts,  that  dolphins,  phyfeters, 
and  whales,  properly  fo  called,  have  need  of 
refpiration  from  time  to  time,  and  therefore 
frequently  rife  to  the  furface  of  the  water 
with  the  upper  part  of  their  bodies,   and 
throw  up,  from  one  or  more  apertures  they 
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have  in  the  head,  one  or  two  ejections  of 
water  accompanied  with  the  air  they  have 
taken  in,  and  inhale  frelh  air.     The  ceta- 
ceous fifh   of  which  I  now  fpeak  did  the 
fame  ;    and  when  he  came  to  the  furface  of 
the  water,  and  drew  along  the  half  of  his 
body  above  it,  he  was  fo  near  that  I  could 
eftimate  his  dimenfions  with  the  eye.     He 
was  at  lead  twenty-eight  feet  long,  and  the 
breadth  of  his  body,  where  largeft,  not  lefs 
than  eight  feet.     The  caudal  fin  was  eight 
feet  in  length,  and  the  dorfal  two.    At  every 
expiration,  a  hilling  found  was  heard  of  air 
and  water,  which  he  ejected  to  the  height  of 
eight  or  nine  feet.     A  little  before  he  made 
this  ejection,   he  raifed  nearly  the  half  of 
his  huge  body  above  the  water,  but    after 
five  or  fix  minutes  again  funk  and  difap- 
peared.     I  wifhed  to  obferve  the  interval  of 
lime  between  one  ejection  and  another,  as 
the  animal  continued  this  alternation  for  a 
full  quarter  of  an  hour.     I  perceived  they 
were  repeated  after  every  fixteen  or  feventeen 
feconds,   and   I  flattered  myfelf  that  I  had 
afcertained  with  lufficient  accuracy  the  fpace 
of  time  that  one  of  this  fpecies  of  fifh  car* 
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remain  under  water  without  being  obliged 
to  rife  to  the  furface  and  inhale  air ;  but  I 
foon  found  this  calculation  erroneous.  After 
my  curiofity  had  been  gratified  with  this 
fcene  about  a  quarter  of  an  hour,  the  animal 
raifed  his  tail,  vertically,  about  three  feet 
above  the  water,  and,  plunging  directly 
down,  difappeared  ;  nor  could  I  again  dis- 
cover him,  though  both  I  and  the  four 
mariners  who  were  with  me  watched  with 
the  utmoft  attention  during  a  quarter  of  an 
hour:  and  certainly  had  he,  in -that  time, 
raifed  himfelf  to  take  in  air,  we  mutt  have 
feen  him,  from  his  great  bulk  and  the  calm- 
nefs  of  the  fea.  I  then  perceived  that  this 
animal,  though  in  his  organization  in  & 
great  meafure  refembling  the  clafs  of  mam- 
malia, and  therefore,  like  them,  under  the 
neceffity  of  refpiring,  could  yet  remain 
a  much  longer  time  under  water  than  they 
can. 

But  if  aquatic  animals  are  of  little  advan- 
tage to  the  inhabitants  of  Lipari,  their  land 
animals  are  nearly  of  as  little.     Both  large 
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and  fmall  cattle  are  there  extremely  fcaree ; 
and  the  few  oxen  and  cows  which  are 
flaughtered  there,  are  brought  from  Sicily, 
and  are  very  lean.  This  is  entirely  to  be 
afcribed  to  the  poverty  of  the  pafturage. 
The  Liparefe  cultivate  themfelves  the  fmall 
portions  of  land  they  poflefs. 

With  refpect  to  wild  quadrupeds,  the 
country  produces  only  rabbits,  which  make 
their  burrows  in  the  mountainous  parts, 
where  the  volcanic  matters,  principally  of 
the  tufaceous  kind,  permit  them  to  dig  with 
their  feet.  They  are  hunted  with  the  fer- 
ret {Mujiela  Furo  Linn.*))  and  the  chace  is 
very  amufing.  Though  this  animal  be 
originally  from  Africa,  it  will  live  and  pro- 
pagate in  the  fouthern  countries  of  Italy. 
It  is  about  the  fize  of  the  common  cat,  and 
in  its  make  fomething  between  the  weafel 
and  the  pole-cat.  I  have  feen  them  extremely 
tame  at  Lipari,  where  they  breed  as  faft  in 
the  houfes  as  when  wild.  The  fportfman 
who  goes  to  catch  the  rabbits,  takes  with 
him  the  ferret,  in  a  cage,  and  a  dog.     The 

latter, 


(    1*1   ) 

latter,  when  he  fees  the  rabbit,  follows  hirii 
to  the  hole  in  which  he  takes  refuge ;  or,  if 
he  is  under  ground,  difcovers  him  by  the 
fcent,  and  ftops  at  the  mouth  of  the  burrow. 
The  fportfman  then  puts  the  capejlro,  a  kind 
of  muzzle  made  of  packthread,  on  the  ferret, 
that  he  may  not  bite  the  rabbit ;  as  otherwife 
he  would  kill  it  in  the  hole,  and,  after  having 
fucked  the  blood,  leave  it  there.  Being 
unable  to  feize  it,  he  only  fcratches  it  with 
his  claws,  and  terrifies  it  till  it  endeavours  to 
make  its  efcape  out  of  the  burrow,  and  is 
taken  in  a  net  placed  for  the  purpofe.  The 
ferret  follows  it  out?  and  is  again  put  into 
the  cage. 

Thefe  rabbits  are  fmaller  than  the  tame 
ones,  and,  like  others  that  are  wild,  are  of  a 
grey  colour.  Not  that  they  are  originally 
fuch  ;  fince  it  is  within  memory  that  they 
were  firft  brought  there  by  one  of  the  na- 
tives, where  they  have,  as  is  ufual  with 
them,  multiplied  prodigioufly.  But  Nature, 
put  under  reftraint  by  man,  never  fails  to 
reftore  to  animals  which  regain  their  liberty, 
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the  fize  and  exterior  habit  of  body  which 
they  had  in  their  original  ftate. 

The  birds  flationary  here  are  but  few. 
They  are  the  partridge  (Tetrao  Perdix 
Lin.)r  the  greenfinch  (Loxia  Chloris  Lin,) ; 
the  fparrow  (Fringilla  domejlica),  the  gold- 
finch (Fringilla  carduelis),  the  horn  owl 
(Strix  Scops),  and  the  raven  (Corvus  Co- 
rax).  The  latter  is  ufually  found  about 
the  cultivated  fields  near  the  ftoves,  and 
on  the  fleepeft  rocks,  though  fometimes  in 
places  fuxriciently  acceffible  for  the  young 
ravens  to  be  taken. 

Of  thofe  kinds  of  water-fowl  which  mi- 
grate from  one  fea  to  another,  according  as 
they  find  food  in  greater  or  lefs  plenty,  and 
pafs  indifferently  fiom  the  fait  water  of  the 
fea  to  the  frefti  of  rivers,  lakes,  and  ponds, 
fuch  as  the  different  kinds  of  fea-gulls  (Lari 
Linn,)  and  the  cormorant  (Pelicanus  Carbo) 
I  did  not  fee  one  here.  Indeed  it  is  very 
rarely  that  any  kind  of  water-fowl  is  feen 
in  the  Eolian  ifles. 

It 
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It  is  not  the  fame  with  the  birds  of  pafTage, 
In  April  the  turtle-dove  (Columba  Turtur) 
and  the  quail  (Tetrao  Coturnix)  arrive  here, 
and   ftay  a  few  days.     They  come  in  the 
fame  manner  in  September.     Several  kinds 
of  fwallows    are  common   here    (Hirnndo 
rujlica,  urbica,  apus,  melba.)  The  two  lat- 
ter make  their   nefts  in  the  fivfures  of  the 
rocks,  and  in  the  higheft  walls  of  the  city  of 
Lipari.     When  I  left  that  city,  which  was 
on  the   15th  of  October,  fome  fwallows  of 
the  hrft  and  laft  fpecies  were  flying  over  it. 
I  fhall  likewife  obferve,  that  on  the  night  of 
the   13th  of  the  fame  month  there  was  a 
dreadful   temped  with  lightning,  rain  and 
hail ;  and  the  next  day,  early  in  the  morn- 
ing, a  ftrong  fouth-weft  wind  blowing,  I 
faw  in  the  air,  over  the  Caftle  of  Lipari,  at 
leaft  a  hundred   common    houfe-fwallows, 
though  they  foon  after  difappeared.     Reau- 
mur's thermometer,  that  morning,  flood  at 
I5i  degrees  above  zero   (67^  of  Fahren- 
heit). 

In  fome  converfations  relative  to  fwal- 
vol.  iv,  I  .lows, 
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lows,  which  I  had  with  Doctor  Trovatini 
and  feveral  other  perfons  at  Lipari,  they  re- 
lated to  me  a  fac~t  which  I  had  before  heard 
at  Stromboli,  and  (hall  again  mention  when 
I  come  to  treat  of  that  ifland.  It  is  that 
in  winter,  and  when  a  fciroccal  or  warm 
foutherly  breeze  blows,  fwallows  of  one  or 
other  of  the  four  fpecies  above  mentioned 
are  frequently  feen  to  fkim  the  ground  in 
the  ftreets  of  the  city,  and  are  then  eafily 
knocked  down  with  long  flicks  by-children, 
as  they  are  extremely  wet.  The  two  latter 
kinds  are  even  taken  with  hooks  and  lines 
fattened  to  the  extremity  of  a  long  reed. 
A,  fmall  feather  is  faftened  over  the  hook, 
and  the  boy  who  holds  the  reed,  conceals 
himfelf  behind  the  corner  of  a  ftreet,  and 
waves  the  feather  in  the  air.  The  fwallow, 
accuftomed  to  catch  infects  as  it  flies,  takes 
the  feather  and  is  caught  by  the  hook. 

From  thefe  cbfervations  we  cannot  but 
conclude,  that  thefe  fwallows  do  not  pafs 
into  Africa  at  the  approach  of  winter,  as 
many  have  believed,  but  that  they  more 

probably 
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probably  remain  in  the  ifland,  and  iffue  from 
their  retreats  in  the  warm  days  of  winter 
in  queft  of  food. 

I  faw  likewife  at  Lipari,  while  making 
the  circuit  of  the  ifland  by  fea,  a  fifth  fpecies 
of  fwallow  ;  the  fvvallow  of  the  bank  (Hi- 
rundo  riparia  'Linn.).  This  bird  is  fo  de- 
nominated from  building  its  neft  in  the 
banks  of  rivers,  and  fometimes  the  mores  of 
the  fea.  I  obferved  feveral  of  thefe  fwaU 
lows  flying  about  the  rocks  of  tufa,  which 
defcend  almoU:  perpendicularly  into  the  fea  ; 
and  having  flopped  there  fome  time  with 
my  boat,  I  faw  more  than  one  of  them  go 
into,  and  come  cut  of  the  holes  they  had 
made  in  the  tufa.  I  was  told  by  the  people 
of  Lipari,  that  this  kind  of  fwallow  appears 
in  March,  and  difappears  in  October. 

In  the  Introduction  to  this  work  I  have 
mentioned  that  it  was  my  intention  to  add 
to  the  obfervations  I  mould  make  on  the 
fwallows  of  Lipari  and  Sicily,  others  which 
I  had  made  on  the  fame  fpecies  of  bird  in 
I  2  Lombardy  ; 
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Lombardy ;  which  addition  would  not  have 
been  fo  long,  but  it  might  have  been  here 
conveniently  mbjoined.  But  having  after- 
wards more  fully  confidered  the  fubjec~t,  and 
made  new  and  various  experiments  to  eluci- 
date the  great  controverfy,  whether  fwallows 
remain  torpid  during  the  cold  weather,  of 
which  I  have  flightly  treated  in  my  other 
works  (fee  my  Annotations  on  the  Con- 
templation of  Nature  ;  and  Tracts  on  Ani- 
mal and  Vegetable  Phyfics  *) ;  and  having 
afterwards  extended  thofe  experiments  to 
other  animals  which  are  in  like  manner 
torpid  in  winter,  and  efpecially  thofe  wThofe 
blood  is  cold,  as  the  common  hedge-hog 
(Ermaceus  Europceus  Linn,),  the  marmot 
(Mus  Marmota),  the  dormoufe  (Mus 
avellanarius),  the  bat  (Vefpertitio),  I  found 
my  matter  fo  increafe  on  my  hands,  that  I 
determined  to  publifh  my  obfervations  on 
this  fubjecl:  feparately,  after  having  finimed 
the  work  in  which  I  am  at  prefent  occupied. 

*  Annotazioni  alia  Contemplazione  della  Natura.— 
Opufcoli  di  Fifica  Animate  e  Vegitabile. 

We 
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We  will  now  proceed  to  notice  fome  other 
particulars  relative  to  Lipari  and  its  inhabit- 
ants. Foreign  commerce  has  begun  to  be 
introduced  into  the  ifland  by  the  mariners  5 
molt  of  whom  traffic  in  what  they  call  gal- 
lantry-wares. They  every  year  buy,  at  the 
fair  of  Sinigaglio,  linen,  muflins,  veils,  and 
other  commodities  of  that  kind,  to  the  value 
of  from  thirteen  to  fourteen  thoufand  Sici- 
lian oncze*,  and  fell  them  at  Meffina,  Cata- 
nia, Palermo,  and  other  parts  of  Sicily.  This 
trade  is  very  advantageous  to' the  country, 
and  many  have  acquired  considerable  wealth 
by  it.  It  has,  however,  eonfiderably  di- 
minished the  flmery,  and  raifed  the  price  of 
fifh. 

Strabo,  Diodorus,  and  Diofcorides,  write 
that  the  fulphate  of  alumine   (alum)   was 

*  Count  Stolberg,  in  his  Travels,  lately  published, 
fays  the  oncia  of  Sicily  is  worth  three  rix-dollars  and 
nine  good  grofchen  ;  or  about  eleven  (hillings  and 
nine-pence.  The  German  tranflator  of  this  work 
eftimates  the  oncia,  I  know  not  on  what  authority,  at 
fix  dollars. — T. 

J  3  procured 
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procured  in  great  abundance  at  Lipari.  The 
truth,  however,  is,  that  none  whatever  of 
that  fait  is  now  extracted  in  the  ifland.  I 
have  palled  over  almoft  every  foot  of  ground 
"in  it,  and  only  found  fome  traces  or  efflores- 
cences of  it,  as  I  have  mentioned  in  the 
proper  places,  which,  with  refpecl:  to  profit, 
would  not  pay  the  labour  of  collecting.  We 
ffluft  therefore  conclude  that  the  vein  of  this 
mineral  has  either  been  exhaufted  or  loft ;  or 
that  the  Liparefe  procured  it,  not  from  their 
own  ifland,  but  the  neighbouring  one  of 
Vulcano,  which  is  ftill  rich  in  this  fulphate. 
The  latter  is,  perhaps,  the  moil  probable 
explanation  of  the  authorities  above  al- 
leged. 

The  political  administration  of  Lipari  is 
compofed  of  a  criminal  judge,  a  fifcal,  a  go- 
vernor who  has  the  chief  authority  both  in 
military  and  civil  affairs,  and  who  is  com- 
monly an  old  invalid  ;  and  a  civil  judge. 

The  biihop,  feventeen  canons  of  the  firft 

order,  and  fourteen  of  the  fecond  ;  and  from 

2  a  hun- 
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a  hundred  and   twenty  to  a  hundred  and 

thirty  priefts,   form  the  ecclefiaftical    efta- 
blifhment. 

The  natives  of  this  ifland  are  not  wanting 
in  natural  -abilities,  but  in  the  cultivation  of 
them.  The.  Liparefe  are,  in  general,  of  a 
prompt  and  lively  wit,  ready  to  learn,  of 
acute  penetration,  and  extremely  defirous  of 
obtaining  knowledge.  Hence,  when  any 
learned  c  ftranger  vifits  their  ifland,  there  is 
no  end  to  .their  queftions  and  enquiries. 
They  willingly  become  his  guides  to  their 
ftoves  and  baths  ;  and  there  is  not  one 
among  them  who  is  ignorant  that  his  coun- 
try was  once  produced  by  fire.  The  feat 
of  the  court  of  King  iEolus  is  conteiled  in 
the  Edlian  ifles,  as  the  birth-place  of  Homer 
is  in  Greece.  He  is  claimed  by  each  of  the 
iflands  ;  but  the  people  of  Lipari  are  fully 
perfuaded  that  the  royal  refidence  of  this 
petty  fovereign  was  in  their  ifland ;  and  thofe 
among  them  who  have  fome  little  tinclure 
of  literature,  can  cite  the  authority  of  Ho- 
I A  mer 


(       120       ) 

mer  and  other  writers  in  proof  of  their 
affertion. 

A  beggar  is  fcarcely  ever  to  be  found  in 
Lipari ;  for  even  the  pooreft  perfons  have 
fome  fmall  piece  of  ground  which  they  cul- 
tivate, and  by  the  produce  of  which  they 

live. 

The  natives  are  ufually  robuft,  ftrong, 
rather  of  a  large  fize,  and  comely.  When 
young  they  have  fine  complexions ;  but 
fatigue  will  ditninifh  every  kind  of  beauty, 
even  that  of  the  fair  fex.  This  change  is 
greatly  accelerated  by  the  heat  of  the  fun  ; 
the  effects  of  which  are  confpicuous  in  their 
tanned  fkins  and  fwarthy  countenances. 

If  it  was  a  difgrace  in  Greece  to  be  unable 
to  fwim,  it  is  not  lefs  fhameful  in  Lipari  and 
the  other  Eolian  ifles,  to  be  ignorant  either 
of  that  art,  or  that  of  managing  the  oar,  or 
fleering  and  handing  the  fails  of  a  veflel. 

The 
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The  priefts  are  very  expert  in  every  exercife 
of  this  kind.  The  greater  part  of  them  have, 
like  the  failors,  their  arms  or  hands  marked 
with  black  indelible  Mains  reprefenting  either 
the  crucifix  or  fome  faint.  I  knew,  at  Li- 
pari,  a  man  of  confiderable  "property,  and 
who  was  honoured  with  the  title  of  Baron, 
who  was  marked  in  this  manner,  having 
formerly  been  a  mariner. 

The  city  of  Lipari  is  not  of  an  extenfive 

circuit,  and  confifts  rather  of  narrow  alleys 

than  ftreets.     The  caftle  is  furrounded  with 

a  wall  on  which  are  mounted  a  few  cannon, 

and  is  defended  by  a  fmall  garrifon.     The 

houfes  are  very  indifferent  buildings,    but 

three  edifices  are  diftinguilhable  from  the 

reft.     Thefe  are  the  palace  of  the  bifhop, 

the  houfe  of  the  governor,  and  the  cathedral 

church.     The  latter  contains  very  valuable 

facred  utenfils,  and  a  great  quantity  of  plate 

and  filver  images,  among  which  is  the  ftatue 

of  St.  Bartholomew,  their  patron  faint.  Thefe 

have  been  collected  entirely  at  the  expence 

of  the  people,  and  the  value  of  this  treafure 

3  is 
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is   faid    by   thofe   who   underftand    It   to 
amount    to    ninety    thoufand    Neapolitan 
fcudi  *. 

II.  STROMBOLI. 

THOUGH  both  Stromboli  and  Lipari  lie 
nearly  under  the  fame  degree  of  latitude, 
or  3  8°  N.  the  former  is  much  hotter,  in 
fummer  than  the  latter ;  efpecially  near 
the  fea,  on  account  of  the  flrong  reflection 
of  the  rays  of  the  fun  from  the  large  tracts 
of  fand.  It  does  not  appear  probable,  how- 
ever, that  this  heat  is  to  be  attributed  to  its 
volcano,  fince,  excepting  a  few  places  near 
its  mouth,  if  we  dig  into  the  earth,  we  find 
the  ground  lefs  warm  at  fome  depth  than 
on  the  furface. 

The  winter  here  is  always  mild  j  it  never 
freezes  ;  and  fnow,  which  is  feldom  feen, 
if  it  fall  one  day,  melts  the  next.  Its  greater! 
depth  is  about  two  inches  ;  and  it  is  related 
as  a  prodigy  that,   fome  years  fince,  fnow 


The  Neapolitan  fcudo  is  worth  about  4s.  3d. 
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fell  on  the  firft  of  November,  to  the  depth  of 
a  palm  (or  nearly  a  foot).  On  the  fummit 
of  the1  mountain,  indeed,  mow  falls  more 
frequently,  and  fometimes  will  remain  for  a 
fortnight ;  which  proves  the  height  of  the 
mountain  to  be  very  confiderable. 

The  fea  round  this  ifland  is  frequently 
agitated  by  ftorms,  and  the  fact  I  am  pro- 
ceeding to  mention  will  ihow  to  how  great 
a  height  its  raging  billows  beat. 

About  a  mile  from  the  land,  on  the  north- 
eaft  fide  of  the  ifland,  rifes  a  fpacious  naked 
rock,  called  the  Rock  of  Stromboli.  It  con- 
iifts  of  one  entire  piece,  has  rugged  points 
at  the  top  ;  and  its  bafe,  where  it  is  warned 
by  the  water,  is  about  a  quarter  of  a  mile  in 
circuit.  Its  greater!:  height  is  three  hundred 
feet.  This  rock  is  a  huge  mafs  of  lava, 
which,  probably,  once  was  joined  to  the 
ifland,  and  has  fmce  been  feparated  from  it 
by  the  violence  of  the  fea.  The  natives  of 
Stromboli  have  obferved  that,  in  very  great 
ilorms,  the  billows  rife  to  one  half  the  height 

of 
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of  this  rock  ;  and  fome  of  them  have  af- 
fured  me  that  they  have  twice  in  their  time 
feen  the  waves  rife  above  the  top  of  the 
rock.  As,  therefore,  in  general,  the  agita- 
tions of  the  fea  are  only  a  confequence  of 
thofe  of  the  air,  we  may  form  fome  con- 
ception of  the  fury  of  the  winds,  which  are 
here  more  violent  than  in  any  of  the  other 
Lipari  iflands.  Thefe  hurricanes,  which 
frequently  arife  on  a  fudden,  lay  wafte  the 
plantations,  and  wreck  the  barks  expofed  to 
their  fury.  To  avoid  as  much  as  pofUble 
the  effects  of  their  violence,  the  houfes  here 
are  built  very  low. 

The  more  of  Sfromboli  has  neither  port 
nor  harbour,  and  vefTels  can  only  feek  fome 
little  refuge,  in  cafe  of  heavy  ftorms,  on  the 
back  of  the  ifland.  Large  (hips,  except  com- 
pelled by  neceffity,  never  anchor  there,  from 
fear  of  running  on  fand-banks.  The  vefTels 
employed  by  the  natives  for  their  own  oc- 
cupations are  feluccas,  which,  being  ex- 
tremely light,  are  eafily  drawn  up  on  land, 
and  as  eafily  launched  again  into  the  fea. 

■?  The 
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The  fifh.  here  are  very  plentiful  and  large* 
cfpecially  the  fea-eels  and  murenas  ;  and, 
during  my  fhort  flay  in  this  ifland,  I  faw  a 
greater  quantity  taken  than  during  the 
whole  time  of  my  continuance  in  all  the 
other  Eolian  ifles.  They  are,-  likewife,  of 
an  excellent  tafte.  This  abundance  I  am 
inclined  to  attribute  to  the  volcano,  which 
has  continued  inceffantly  burning  from  time 
immemorial  ;  and  which,  extending  to  an 
immenfe  depth,  mufl  necefifariiy  communi- 
cate a  part  of  its  heat  to  the  fubmarine  bafe 
of  the  mountain,  and  to  the  waters  that  fur- 
round  it,  in  the  gentle  warmth  of  which  the 
fifti  find  a  more  agreeable  place  of  refort, 
and  perhaps  propagate  in  greater  numbers 
than  elfevvhere,  The  fifhery,  however, 
produces  here  no  branch  of  commerce,  and 
only  ferves  to  fupply  the  ifland,  principally 
the  foreigners  who  vifit  it ;  as  the  natives 
ufually  live  on  fait  meat,  and  ftrangers 
can  rarely  find  any  food  fo  agreeable  to  their 
palate  as  fifh. 

The  vegetables  .that  grow  in  Lipari  are 

found 
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found  here  likewife,  and  nearly  in  the  fame 
proportion.  Malmfey  is  the  greater!  article 
of  traffic  of  the  people  of  Stromboli ;  they 
convey  it  in  barrels  to  Lipari,  where  they 
find  a  ready  fale  for  it,  The  vines  producing 
the  paffola  and  pajfolina  grape,  and  that 
from  which  the  malmfey  is  made,  grow  on 
the  fea-fhore  ;  and  thofe  for  the  common 
wine,  on  the  fides  of  the  mountain.  Some 
of  them  are  fattened  to  trees  ;  but  they  are 
all  planted  in  vineyards  ;  and,  where  thefe 
are  fituated  high,  they  are  furrounded  with 
thick  reeds,  which  at  once  fupport  and  de- 
fend them  from  the  wind.  The  vines  form 
a  chain  to  the  north-eaft,  and  are  all  planted 
in  volcanic  fand. 

The  habitations  of  the  iflanders  are  built 
in  the  fame  part,  and  under  the  fame  afpect. 
They  are  an  irregular  afTemblage  of  cottages 
and  fimermen's  huts.  The  population  of 
the  iiland  amounts  to  about  a  thoufand  per- 
fons,  and  has  been  for  fpme  time  increafing ; 
in  confequence  of  which  exertions  have 
been  made  to  enlarge  the  cultivable  ground 

by 
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hy  clearing  away  the  woods.  They  have 
no  fear  of  their  volcano.  Neither  they  nor 
their  fathers  having  ever  feen  torrents  of 
lava  buril  forth  from  its  furnace  and  fpread 
defolation  around,  as  has  happened  from 
time  to  time  at  Etna  and  Vefuvius ;  they 
furvey  its  more  conflant  fires  with  an  eye  of 
indifference  and  fecurity. 

Mr.  Brydone,  in  his  Tour  through  Sicily 
and  Malra,  tells  us  that,  notwithstanding  his 
great  defire  to  vifit  this  volcano,  the  only 
one  of  its  kind,  he  did  not  venture  to  land 
at  Stromboli  for  fear  he  ihould  be  ill  ufed 
by  the  inhabitants,  whom  he  believed  to  be 
little  other  than  favages.  On  the  contrary, 
M.  Dolomieu  was  very  civilly  received  by 
them.  The  treatment  I  received  from  them, 
and  the  converfations  I  had  with  them,  like- 
wife  convince  me  that  the  Englifh  traveller 
muffc  have  been  very  wrongly  informed. 
The  character  of  thefe  iflanders  is  nearly 
the  fame  with  that  of  the  inhabitants  of 
other  villages  at  a  diftance  from,  and  having 
no  communication  with,  populous  cities  ;  I 

mean 
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mean  they  are  fimple,  honeft,  and,  having 
but  few  ideas,  are  contented  with  the  little 
they  poflefs.  Their  longer!  journey  is  ufu- 
ally  to  the  city,  which,  though  it  is  fmall, 
appears  to  them  wonderfully  magnificent ; 
and,  when  they  firft  enter  it,  they  are  af- 
fected like  Dante's  ruftic. 

"  Non  altrimenti  ftupido  S  turba 

"  Lo  Montanaro,  e  rirairando  ammira, 

"  Quando  rozzo,  efelvatico  s5  inurba." 

"  Thus  the  rude  clown  who,  for  the  firft  time,  views 
"  Of  fome  throng'd  capital  the  wealth  and  pride, 
"  Gazes  with  open  mouth,  in  wonder  wild." 

A  little  above  the  bafe  of  the  mountain, 
on  the  eaft  fide,  is  a  fmall  fpring,  the  fcanty 
fnpply  of  frefh  water  from  which  would 
be  inadequate  to  the  wants  of  the  inhabitants, 
were  it  not  for  a  more  copious  and  inex- 
hauftible  ftream  at  a  little  diftance  from  it, 
which  furnifhes  them  with  water  to  difpel 
their  thirft,  and  without  which  they  could 
not  exift,  when,  in  fummer-time,  the  rain- 
water they  have  preferved  in  their  ciiterns 
is  entirely  exhaufted.     M.  Dolomieu,  who 

vifited 
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viiited  this  fountain,  fuppofes  it  to  owe  its 
origin  to  evaporation  caufed  in  the  mountain 
by  volcanic  heat  and  fucceeded  by  conden- 
fation  at  a  certain  height,  it  not  appearing 
to  him  poffible  that  this  fpring  mould  have 
its  refervoir    in  the   higher   parts    of    the 
mountain  ;   as  thefe  are  compofed  of  fand 
and  porous  ftones,  and,  therefore,  are  unfit 
to  retain  water.    This  hypothecs  is  certainly 
both  ingenious  and  probable  ;  but  may  not 
another  be  equally  probable  which  fuppofes 
this  fpring  to  be  fupplied  from  the  fummit 
of  the  ifland,  where  the  earth  being  fandy 
and  full  of  pores,  the  rains  eafily  penetrate 
it,    and,    collecting  in  the  cavities   below, 
form  a  mafs  of  waters  at  all  times  fufficient 
to  fupply  the  fpring  ?     According  to  this 
hypothecs,  the  refervoir  will  not  be  on  the 
furface,    but    in    the    internal   part    of  the 
mountain.     The  objection  that  the  heat  of 
the  volcano  would  reduce  fuch  a  body  of 
water  to  vapour  will  be  found  to  be  of  little 
weight,  fince  the  fpring  is  more  than  a  mile 
diilant  from  the  crater  ;  and  it  is  very  pro- 
bable that  the  activity  of  the  fire  does  not 
vol.  iv,  K  extend 
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extend  fo  far ;  indeed  it  feems  almoft  certain ; 
for  we  do  not  perceive  for  a  confiderable 
fpace  around  it,  notwithstanding  the  porofity 
of  the  earth,  the  ilighteft  trace  or  indication 
of  thofe  fumes  which  are  the  mod  certain 
indication  of  fubterranean  fires.  In  fine, 
the  origin  of  this  fpringr  which  never  fails, 
can  only  be  explained  in  the  fame  manner 
as  that  of  other  fountains  of  frefih  water  in 
other  iflands. 

•We  find  here  no  ftationary  birds  whatever. 
Attempts  have  been  feveral  times  made,  but 
in  vain,  to  naturalize  partridges  here.  The 
experiment  has  fucceeded  better  with  rab- 
bits. Thofe  formerly  brought  have  multi- 
plied, and'  continue  to  multiply  ;  living  in 
their  natural  wild  ftate,  in  the  woody  part 
of  the  ifiand.  The  inufket  and  the  ferret 
are  their  only  enemies. 

The  birds  of  paffage  are  the  fame  as  at 
Lipari.  When  I  was  at  Stromboli  in  the 
beginning  of  October,  I  faw  three  fwallows 
(Hirundo  ruJlkaLinn.) flying  overthe  ifland  ; 

and 
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and  feveral  of  the  inhabitants  affured  mc 
that  they  frequently  re-appear  in  winter, 
when  a  warm  wind  has  rendered  the  air 
warmer  than  ordinary* 

III.  VULCANOl 

THIS  ifland  is  not  inhabited,  nor  is  it 
remembered  that  it  ever  was.  It  is  more 
than  probable  that  its  numerous  eruptions 
have  occafioned  it  to  be  thus  deferted.  It 
is  not,  however,  more  than  a  century  fince 
it  was  of  confiderable  utility  to  the  people 
of  Lipari  from  the  quantity  of  fulphur  and 
fulphate  of  alumine  (alum)  they  procured 
from  it ;  bringing  away  annually,  if  we  ad- 
mit the  eftimate  of  Pietro  Campis  *,  to  the 
amount  of  four  thoufand  cantara  f  of  the 

*  Difegno  Iilorico  della  Citta  di  Lipari. 

f  The  Neapolitan  Cantara  or  quintal  is  of  two  kinds  j 
the  groj/o,  or  the  great,  and  the  piccolo^  or  the  little. 
The  great  cantara  contains  ioo  rotoliy  and  3  rotoli 
make  8  pounds  4  ounces  Neapolitan  weight,  the  pound 
containing  12  ounces.  The  little  cantara  contains 
only  ioc  fuch  pounds.       T. 
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former,  and  fix  hundred  of  the  latter.  tVe 
have  already  mentioned  the  fulphur  of  this 
ifland,  and  the  difficulties  with  which  it  is 
procured,  in  Chap.  XIII.  Sulphate  of  alu- 
mine  ftill  abounds  here  ;  but  the  extraction 
of  it  is  attended  with  the  fame  difficulties 
as  that  of  the  former  mineral*  Thefe  are 
occafioned  by  the  numerous  fulphureous 
fumes,  and  the  heat,  which  exhale  from  the 
fubterranean  caverns,  and  which  are  found 
the  ftrongeft  in  the  places  where  that  fait 
mod  abounds.  I  am,  therefore,  of  opinion 
that,  at  the  time  thefe  fubftances  were  dug. 
here,  the  Date  of  the  volcano  mull  have 
been  different. 

The  people  of  Lipari  might,  however,  if 
I  am  not  miftaken,  derive  another  more  lia- 
ble advantage  of  which  they  have  hitherto 
been  ignorant,  or  have  neglected,  from  this? 
deferted  ifland.  This  would  be  obtained  from 
the  productive  plantations  that  might  be 
made  in  the  fouthern  parts  of  the  ifland,  to 
which,  for  a  great  length  of  time,  the  fire 
has  never  extended  its  injuries.     This  part 
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of  tlie  ifland  confifts  of  a  foftened  and  half?, 
crumbled  lava,  fimllar  to  that  of  Stromboli, 
where  vines  thrive  fo  well ;  nor  can  I  dif- 
.cover  why  they  fhould  not  fucceed  equally 
well  in  Vulc.ano.  The  fame  "idea  has  oc- 
curred to  Trovatini;  and  the  bimop  of  Li- 
pari,  whom  I  have  before  mentioned  with 
the  refpecl:  which  is  due,  told  me  that  he  had 
thoughts  of  attempting  the  cultivation  of 
Vulcano  by  fowing  corn  and  planting  vines 
and  fruit-trees. 

The  bifhop  likewife  communicated  to  me 
another  idea  which  I  did  not  expe£t.  He 
faid  he  had  conceived  the  defign  of  building 
a  feminary  in  that  ifland.,  for  the  education 
■of  twelve  youths,  fons  of  the  peafants,  who 
fhould  be  brought  up  to  the  fervice  of  the 
cathedral,  and  of  the  parifh  churches  of  the 
other  Eolian  ifles.  He  very  juftly  thought 
that  thefe  youths,  having  been  born  and  edu- 
cated in  the  illands,  would  be  better  fitted 
for,  and  more  attentive  to,  the  difcharge  of 
iuch  duties.  Whether  fince  the  death  of  this 
K  3  prelate 
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prelate  any  attempts  have  been  made  to 
carry  his  ufeful  plans  into  execution,  I  can- 
not fay.  The  little  difpofition  which  thofe 
who  fucceed  to  any  office  ufually  {hew  to 
complete  the  projects  of  their  predeceffors, 
inclines  me  to  think  it  very  doubtful  whether 
Vulcano  will  not  ftill  remain  in  its  formes? 
deferred  and  barren  ftate, 

IV.   SALINE. 

DlDYME,  or,  as  it  is  at  prefent  called, 
le  Saline  'or  the  fait  pits),  is  very  different 
from  Vulcano.  This  ifland  in  many  parts 
has  its  flirts  covered  with  cottages,  and 
abounds  in  vines,  the  grapes  of  which  yield 
wines  not  inferior  to  thofe  of  Lipari. 

At  a  little  diftance  from  the  fea,  near  Santa 
Maria,  a  continual  fpring  of  frefh  water  rifes. 
The  great  heat  of  many  fuch  fprings  is  ufu- 
ally an  unequivocal  fign,  if  not  of  the  exift- 
ence  of  a  volcano,  at  leaft  of  fubterranean 
effervefcences.  This,  however,  when  I  ex- 
amined it  by  the  thermometer,  appeared  to. 

be 
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be  i\  degrees  cooler  than  the  temperature 
of  the  atmofphere*.  It  formerly  iffued 
nearly  on  a  level  with  the  water  of  the  fea, 
with  which  it  frequently  mixed,  and  thus 
became  almoft  ufelefs  to  the  inhabitants  ;  but 
this  inconvenience  has  within  thefe  few 
years  been  remedied,  by  a  vertical  fettion 
being  made  in  the  more ;  in  confequence  of 
which  it  now  ifTues  fifteen  feet  above  the 
level  of  the  lea.  It  is  very  abundant,  and 
throws  up  five  ftreams  of  water,  each  about 
an  inch  in  diameter,  which  is  very  extraor- 
dinary in  a  volcanic  iiland  ;  at  leaft  in  any 
of  thofe  of  Lipari. 

This  plentiful  fpring,  there  can  be  no 
doubt,  is  f applied  by  rain-water,  as,  in  the 
prefent  time,  the  opinion  that  fountains  and 
rivers  are  immediateiy  derived  from  the  fea, 

*  I  fhall  here  obferve  that,  excepting  fome  places  in 
Stromboli,  Vulcano,  Lipari,  and  a  fpring  in  Felicuda, 
I  never  could  perceive,  though  I  ufed  the  thermometer, 
that  the  Eolian  ifles,  othercircumftances  being  the  fame, 
are  warmer  than  Medina,  the  coafts  of  Calabria,  and 
other  neighbouring  countries  which  are  not  volcanic. 
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Is  entirely  exploded.  The  rains,  however^ 
by  which  it  is  nouriihed  are  not  to  be  fought 
in  remote  countries ;  they  can  only  be  thofe 
which  fall  on  the  ifland.  It  muft  at  the 
fame  time  be  confeffed,  as  I  was  affured  by 
the  natives,  that  there  has  fometimes  been 
no  rain  there  for  nine  months,  and  yet  this 
fpring,  in  all  that  time,  did  not  appear  to 
fuffer  the  fmalleft  diminution.  In  what 
manner  then  fhall  we  account  for  this,  if 
we  afcribe  its  origin  to  rain-water  ?  I  can 
fee  no  abfurdity  in  the  fuppofition,  on  the 
contrary,  it  appears  to  me  extremely  pro- 
bable, that,  in  the  internal  parts  of  an  ifland 
which,  like  this,  is  the  work  of  fire,  there 
may  be  immenfe  caverns  that  may  be  filled 
with  water  by  the  rains,  and  that  in  fome  of 
thefe  which  are  placed  above  the  fpring,  the, 
water  may  always  continue  at  nearly  the 
fame  height,  and  a  long  drought  confe- 
quently  produce  no  alteration  in  the  fpring, 
By  a  fimilar  hypothefis,  which  does  not  ap- 
pear to  me  at  all  forced  or  unnatural,  we 
have  explained  above  the  origin  of  the  fpring 
which  continually  flows  in  Stromboli. 

I  hav§ 
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I  have  already  mentioned  that  this  ifland 
received  the  name  of  Saline  (ialt-pits)  from 
the  muriate  of  foda  (fea-falt)  which  is  ob- 
tained in  it.  A  brief  account  of  this  product, 
and  the  place  where  it  is  procured,  may  not 
be  unacceptable  to  my  readers.  Clofe  to 
the  fhore,  on  the  fouth-eaft  fide  of  the  ifland, 
there  is  a  lake  of  about  a  mile  in  circuit, 
feparated  from  the  fea  only  by  a  bank  of 
lava,  not  formed  by  art,  but  by  the  fea  itfelf, 
which  has  raifed  it  by  the  beating  of  its 
waves.  It  appears  indubitable,  that  this 
Jake  was  once  a  fmall  bay  or  creek  of  the 
fea,  which  has  been  ihut  out  by  the  accu- 
mulation of  the#  lava,  though  its  waters  are 
ftill  admitted  by  fecret  channels  j  fince,  not- 
withstanding the  continual  evaporation, 
the  lake  remains  full.  In  confequence  of 
this  continual  evaporation,  however,  the 
water  in  it  becomes  falter  than  that  of  the 
fea,  and  in  confequence  forms  a  cruft  of 
muriate  of  foda  (fea-falt)  on  its  banks.  The 
lake  has  every  appearance  of  being  very  an- 
cient, but  had  been  long  neglected  ;  until  in, 
the  year   1750  an   attempt   was   made  to 
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render  it  more  advantageous,  under  the 
direction  of  a  native  of  Trapani,  who  was 
acquainted  with  the  nature  of  falt-works. 
He  firfl  drained  the  lake,  and  then  dividing 
it  into  thirty  fquare  pits,  each  feparated  by 
high  banks,  let  in  the  fea-water  to  a  certain 
height,  which  gradually  evaporating  by  the 
heat  of  the  fun,  which  in  fummer  is  there 
very  great,  left  on  the  fides  of  the  banks 
and  at  the  bottom  a  ftratum  of  fait.  This 
method  has  been  continued  fince,  and  the 
fait  collected  twice  or  thrice  every  year,  ac- 
cording as  the  heat  of  the  feafon  more  or 
lefs  favours  the  evaporation.  The  quantity 
procured  is  fufficient  to  fupply  all  the  Lipari 
iflands. 

The  inhabitants  from  whom  I  received 
this  account  related  to  me  at  the  fame  time 
a  fad:  that  excited  my  furprife.  The  fea  in 
a  violent  ftorm  making  its  way  into  the  lake, 
carried  with  it  a  number  of  fifh  of  the  ce- 
phalus  or  chub  fpecies,  which  continued  to 
live  in  the  lake  as  in  their  native  element. 
They  multiplied  very  fall,  notwithstanding. 

thq 


(     *39     ) 

the  water  by  a  new  evaporation  was  rendered 
extremely  fait ;  and  when  they  were  after- 
wards taken  out,  they  were  found  to  be  very 
fat  and  well-flavoured.  This  the  more 
furprifed  me,  becaufe  fome  "years  before, 
in  another  part  of  the  Mediterranean,  that  is 
where  the  river  Magra  falls  into  the  fea,  near 
Carrara,  I  had  obferved  this  fpecies  of  fifh 
delight  in  water  almofl  frefh ;  leaving  the 
open  fea  for  the  mouth  of  the  river,  and 
appearing  to  feek  thofe  places  in  which  the 
fea- water,  mixed  with  that  of  the  river,  had 
3efs  faltnefs  ;  to  which  places  the  fifhermen 
reforted  to  catch  them.  Other  fpecies  of 
fea-fiih  without  number  are  ©f  a  very  differ- 
ent nature,  not  being  able  to  live  in  water 
which  is  faker  than  that  of  the  fea.  Thus 
near  Chiozza,  in  the  Venetian  ftate,  I  have 
found  fome  which  prefently  died  when  put 
in  water  faturated  wTith  muriate  of  foda 
(fea-falt),  nearly  the  fame  with  that  of  the 
Jake  above  mentioned,  and  prepared  for  the 
fame  ufe.  Such  a  difference  of  temperament 
in  animals  formed  to  inhabit  the  fea  muft 
doubtlefs  be  the'reiult  of  a  difference  of  or- 
ganization, 
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ganization,  though  we  are  ignorant  in  what 
it  confifts,  lefs  perhaps  from  the  difficulty  of 
difcovering  it,  than  from  our  not  having 
directed  our  enquiries  towards  this  part  of 
the  animal  ceconomy, 

V.  VI.  FELICUDA  and  ALICUDA. 

THESE  two  iflands  are  the  laft  of  thofe 
of  Lipari  towards  the  weft.  In  Felicuda 
the  houfes  are  fcattered  over  the  whole  ifland, 
which  contains  about  fix  hundred  and  fifty 
inhabitants ;  but  in  Alicuda,  the  population 
of  which  is  not  fo  great,  they  are  built  only 
at  the  fouth  and  fouth-eaft  end  of  the  ifland  j 
it  being  in  fact  impoffible  to  build  them  any 
where  elfe,  the  reft  of  the  ifland  confiding 
only  of  cliffs,  and  crags,  fteep  precipices  and 
inaccefllble  rocks.  It  is  obfervable  that  thefe 
houfes,  or  rather  cottages,  are  not  erected  at 
the  fhore,  or  bafe,  of  thefe  mountainous 
islands,  but  about  half  way  up  on  the  fide 
which  has  a  very  fteep-  declivity,  where 
likewife  ftand  the  houfes  of  the  two  parifh 
priefts.  J  at  firft  was  unable  to  conceive 
i  why 
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^vliy  a  fituation  fo  difficult  to  reach  frcwiS 
the  fteepnefs  of  the  afcent,  had  been  preferred 
for  their  houfes  to  the  lower  part  of  the 
iflands,  which  is  much  lefs  fteep  and  nearly 
level  with  the  fea.     But  I  was  told  by  both 
the  peafants  and  the  priefts, -that  this  fitua- 
tion had  been  chofen  by  their  anceftors  be- 
eaufe   that  formerly  Felicuda  and  Alicuda, 
being  the  moft  remote  from  the  principal 
ifland,   were   greatly  expofed  to  the  attacks 
of  the  Turks,  efpecially  the  Tunifian  corfairs,. 
who  frequently  landed  there  in  the  night, 
furprifed  the  ifianders  while  afleep  in  their 
houfes  near  the  fhore,  plundered  them  of 
their  goods,  and  carried  them  away  into 
fiavery,  as  they  have  fometimes  made  fimilar 
predatory  defcents,  in  the  prefent  times,  oft 
the  coaft  near  Genoa.     The  people  of  Ali- 
euda  and   Felicuda   on    this  account  built 
their  houfes   where   the   danger   was    lefs* 
The  Eolian  iflands  are  indeed  ftill  liable  to* 
fuch  vifits  from  their  African  neighbours.   It 
is  true  the  latter  do  not  always  fucceed  m 
their    delign,    but    fometimes    pay    dearly 
for  their  temerity  ;  yet   it  is  neceflary  for 

the 
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the  iflanders  to  take  every  precaution*  on 
which  account  there  is  a  fentinel  ftationed 
on  the  Monte  della  Guardia  at  Lipari,  who 
is  on  the  watch  night  and  day.  This,  how- 
ever, does  not  deter  the  barbarians  from 
frequently  ftretching  over  to  thofe  iilands ; 
where  they  lie  in  wait  under  a  rock,  a  cape, 
or- a  point  of  land,  till  they  fee  forrie  fmall 
veffels,  when  they  dart  like  vultures  on  their 
prey  incapable  of  refilling  their  force,  and 
fetting  their  fails,  if  the  wind  be  favourable, 
or  labouring  with  their  oars,  are  foon  out 
of  fight  of  the  iilands  and  in  the  open  fea  j 
where  it  little  avails  the  unhappy  wretches 
they  have  made  flaves  to  lament  their  fate 
.or  fue  for  mercy.  I  will  confefs  that,  fre- 
quently, while  making  the  circuit  of  thefe 
iilands,  I  was  not  without  my  fears  that  I 
might  in  this  manner  be  carried  to  make  ob- 
servations of  a  very  different  kind 'on  the 
neighbouring  coafts  of  Africa. 

Befides  Indian  figs  and  fome  olive-trees, 
thefe  two  iilands  contain  many  vines,  from 
the   grape  of  which  a  good  wine  is  made, 

though 
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though  it  is  not  malmfey,  nor  the  grape  the 
pafTola  or  paflblina. 

The  corn  grown  here  is  barley  and  wheat; 
of  which,  together  with  the  grapes,  there  is 
produced  in  Alicuda  to  the  -value  of  about 
three  thoufand  Neapolitan  crowns ;  and  about 
one- third  more  in  Felicuda.  This  quantity 
of  corn  is  fufficient  for  the  fupport  of  Ali- 
cuda ;  but  the  produce  of  Felicuda  is  not 
fufficient  for  it ;  the  Liparefe,  who  are  own- 
ers of  a  number  of  the  fmall  farms  there, 
carrying  away  a  confiderable  quantity. 

The  indurtry  and  patience  of  the  people 
of  Alicuda  is  incredible :  they  do  not  lofe 
an  inch  of  the  ground  they  cultivate.  There 
is  fcarcely  a  tract  of  cultivable  land  of  a  few 
perches  in  circuit,  which  is  not  interrupted 
with  points  of  rocks,  *  malTes  of  lava,  ciefts9 
and  crags :  yet  all  thefe  trads  they  render 
productive  :  they  turn  and  break  them  with 
pointed  fpades,  and  render  every  foot  of 
them  fruitful ;  on  which  account  the  Li- 
parefe fay,  jeftingly,  that  the  people  of  Ali- 
2  cuda 
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cuda  till  their  lands  with  the  point  of  a 
knife.  It  is  certain,  at  the  fame  time,  that 
in  all  the  Eolian  illes  there  is  no  better 
bread  than  that  made  in  Alicuda.  I  have 
tafted  it,  and  can  affirm  that  it  is  mod  ex- 
cellent. 

Few  fifti  are  taken  in  thefe  iilands,  becaufe 
there  are  but  few  fiihermen,  and  thefe  have 
no  nets,  but  only  life  the  hook  and  line. 
The  whole  number  of  boats,  likewife,  either 
ufed  for  fiihing,  or  to  pafs  from  one  ifland 
to  the  other,  is  only  five  or  fix  in  Felicuda, 
and  three  or  four  in  Alicuda.  When  they 
no  longer  want  to  ufe  them,  they  draw  them 
up  out  of  the  water  on  the  dry  beach,  where 
the  fea  cannot  reach  them,  till  they  again 
have  occafion  for  them.  One  or  two  of 
thefe  boats  tifually  belong  to  the  parifh-prieit5 
who  not  only  makes  ufe  of  them  in  fifhing, 
but  for  other  purpofes  ;  as  to  go  to  market 
to  Liparij  or  to  accommodate  a  ftranger,  in 
which  cafe  he  will  not  refufe  to  acl  as  [Jilot, 
or,  on  an  emergency,  as  rower.  Neceffity, 
the  mother  of  induftry,  impels  thefe  good 

priefts 


(    HS.    ) 

priefts  to  endeavour  to  find  employment,  as 
they  could  fcarcely  live,  however  wretched- 
ly, one  half  the  year,  on  their  ecclefiafticai 
revenues,  which  amount  to  little  more  than 
twelve  fequins,  annually,  for  each  ifland. 

At  Felicuda,  when  the  hufband  or  wife 
died,  it  was  a  cuftom  confidered  as  a  kind 
of  facred  duty  for  the  neareft  relations  to 
follow  the  body  to  the  grave  with  loud  and 
immoderate  lamentations,  and,  as  foon  as 
the  obfequies  were  finifhed,  to  throw  them« 
felves  upon  the  corpfe,  embrace  it,  kifs  it, 
fpeak  to  it  with  a  loud  voice,  and  give 
commiffions  for  the  other  world.  This  ri- 
diculous practice,  which  is  not  modern,  has 
been  abolifhed  by  the  prefent  prieft. 

In  neither  of  thefe  iflands  is  there  a  fmgle 
fpring  of  frelh- water.  The  inhabitants  are 
therefore  obliged  to  have  recourfe  to  the 
rain-water  they  can  preferve  in  cifterns  ; 
and,  when  it  happens  not  to  rain  for  feveral 
months,  their  diftrefs  is  extreme* 

vol.  iv,  L  Tfee 
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The  people  of  Alicuda  and  Felicuda,  in 
fad,  of  all  the  Eolian  ifles,  boaft  that  their 
ifiands  are  exempt  from  every  kind  of  fer- 
ments j  and,  indeed,  in  all  my  excurfions 
in  them,  I  never  met  with  one.  The  rea- 
fon  of  this  evidently  is  becaufe  the  food  ne- 
ceffary  for  thefe  creatures  is  wanting  :  they 
feed  principally  on  infects  and  other  fmali 
animals,  of  which  I  found  here  very  few. 
The  fcarcity  of  thefe  latter  is  likewife  to  be 
accounted  for  on  the  fame  principle  ;  as  it 
is  known  that  they  feed  on  vegetables  chiefly 
of  the  herbaceous  kind,  which,  in  thefe 
iflands,  are  extremely  rare. 

Of  other  animals  of  the  amphibious  kind 
I  only  met  with  the  gray  and  green  lizard 
(Lacerta  agilis  Lin.),  and,  with  refpect  to 
infects,  only  fome  grafshoppers,  and  the  lion- 
ant  ( Myrmeleon  formlcarius  Lin.)  which 
are  found  in  great  numbers  among  the  dufi 
of  the  pumices  and  lavas. 

The  people  of  thefe  ifiands  may  likewife 
boalt  of  an  advantage  incomparably  more 

important ; 
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important ;  I  mean,  that  their  fovereign*  in 
coniideration  of  theie poverty,  has  exempted 
them  from  every  kind  of  taxation,  only 
paying  tythes  to  the  bifhop,  from  which, 
however,  the  people  of  Lipari  are  ex- 
empted. 

It  is  incredible,  at  the  fame  time,  how 
contented  thefe  iflanders  are  amid  all  their 
poverty.  Ulyfles,  perhaps,  cherifhed  not  a 
greater  love  for  his  Ithaca,  than  they  hear- 
to  their  Eolian  rocks,  which,  wretched  as 
they  may  appear,  they  would  not  exchange 
for  the  Fortunate  Iflands.  Frequently  have 
I  entered  their  huts,  which  fee m  like  the 
nefts  of  birds  hung  to  the  cliffs.  They 
are  framed  of  pieces  of  lava  ill  joined  toge- 
ther, equally  deftitute  of  ornament  within 
and  without,  and  fcarcely  admit  a  feeble 
uncertain  light,  like  fome  gloomy  caves. 
Sometimes  I  have  been  prefent  at  their 
wretched  meals,  fet  out  in  coarfe  dilh.es,  or 
on  the  bare  ground  on  which  they  fat,  and 
confining  of  black  barley  bread,  and  wild 
fruits,  and,  fometimes,  by  way  of  dainty, 
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fome  falt-fifh,   and  pure  water  to  quench 
their  thirft.     Attending  only  to   the  firft 
impreflion  of  the  fcene,  I  thought  I  beheld 
the  perfect  image  of  wretched nefs  and  mi- 
fery  :  but,  on  more  mature -confideration,  I 
difcovered  in  thefe  rude  huts,  and  in  the 
midfl  of  this  hard  fare,  an  enviable  happi- 
nefs,  which,  I  doubt,  is  not  to  be  found  in 
the  palaces  of  the  great,  or  amoug  the  deli- 
cious viands  of  royal  tables.    A  cheerfulnefs 
and  perfect  tranquillity  {hone  in  the  coun- 
tenances of  thefe  poor  people,  and  evidently 
poffeifed  their  hearts.     Their  ruinous  cot- 
tages, which  muft  be  viewed  with  pity  and 
contempt  by  the  rich  and  great,   to  them 
were  dear ;  and  the  food,  which  the  luxu- 
rious  would  have  rejected  as  infipid  or  nau- 
fecus,  to  their  palates  had  an  exquifite  fla- 
vour.   But  the  frugal  meals  of  thefe  inlanders 
are  always  feafoned  with  a  fauce   which 
never  accompanies  the  dimes  at  the  tables 
of    the  great,    I  mean  hunger  and  thirft, 
which   render    every   meat   delicious    and 
every  beverage   grateful.     The    labour   of 
their  hands  and  the  fweat  of   their  brow 
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fecure  an  exquifite  relifh  for  their  fcatity 
fare. 

As  to   the   content  and  tranquillity  of 
thefe  iflanders,  and  the  affection  they  bear 
their  native  country,  I  do  not  think  I  mould 
greatly  err,  were  I  to  afcribe  it  to  the  happy 
temperature  of  the  climate,  and  the  quality 
of  the  air,  which,  when  pure,  fo  much  con- 
tributes to  maintain  in  us  the  proper  har- 
mony between  the  folids  and  the  fluids,  or 
the  ftate  of  perfect  health.    A  proof  of  this 
I  experienced  in  myfelf.     Notwithftanding 
the  continual  and  great  fatigues  I  underwent 
in  my  excurfions  among  thofe  rocks,  and 
notwithftanding  my  advanced  age,  I  felt  in 
myfelf  an  energy  and  vigour  of  body,  an 
agility  and  livelinefs  of  mind,  and  a  certain 
animation  of  my  whole  frame,  which  I  had 
experienced  no  where  elfe,  except  on  the 
fummit  of  mount  Etna.     In  countries  in- 
fefted  with  impure  air  and  thick  vapours, 
I  have  never  been  able  to  apply  myfelf  to 
my  favourite  ftudies  immediately  after  din- 
ner ;  but,  under  this  fky,  which  is  fo  rarely 
L  3  over- 
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overclouded  with  vapours,  I  could  write  on 
the  fpot,  at  any  time,  a  part  of  thofe  obferva- 
tions  I  am  now  about  to  prefent  to  the  pub- 
lic. How  immenfe  the  difference  between 
this  mofl  pure  and  almoft  celeftial  air,  and 
the  foetid  and  foggy  atmofphere  of  fome  of 
the  low  plains  of  Lombardy,  furrounded  by 
ftagnant  and  filthy  waters  and  unhealthy 
rice- grounds,  producing  continual  clouds 
and  fogs  in  winter,  and  obftinate  fevers  in 
fummer  ;  where  the  fpirits  are  deprefTed, 
and  rendered  dull ;  and  where,  to  complete 
the  catalogue  of  ills  and  inconveniences, 
Innumerable  hofts  of  frogs,  in  the  warm 
feafon,  both  by  night  and  day,  deafen  the 
ear  with  their  inceflant  croakings  ! 
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CHAP.     XXV. 

STATE  IN  WHICH  THE  AUTHOR  FOUND 
MESSINA  AFTER  THE  EARTHQUAKE 
IN  1783 ACCOUNT  OF  THE  CALA- 
MITOUS ACCIDENTS  WHICH  BEFEL 
THAT  UNFORTUNATE  CITY, 

Great  numbers  of  the  people  of  Scilla  drowned 
by  the  'waves  of  the  fea — A  long  range 
of  palaces  adjoining  to  the  harbour \  almojl 
all  deflroyed— Prodigious  number  of  edi- 
fices 'within  the  city  either  thrown  down, 
or  on  the  point  of  falling—Wooden  Jheds 
erected  by  the  people  of  Mejjina  to  lodge  in 
till  the  houfes  could  be  rebuilt — Injurious 
effe&s  produced  by  fear  which  had  feised 
entirely  on  the  minds  of  the  inhabitants—^ 
Account  of  the  different  dreadful  flocks 
which  laid  wa/le  the  ciiy^  and  the  circum- 
Jlances  by  which  they  were  preceded  and 
accompanied — Other  fiocks  followed^  hup 
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Juccejfively   'weaker 'The  buildings  of 

which  the  foundation  was  granite  leaf 
damaged — •'The  mole,  which  was  con- 
fr ucled  in  ground  not  fufjiciently  folidy  en- 
tirely carried  away  and  buried  in  thefea — - 
Enumeration  of  the  more  confderable  edifices 
'which  'were  reduced  to  ruins — Incalculable 
loffes  fufained  by  the  dejlruclion  of  the 
monuments  of  the  artsy  and  the  property 
buried  under  the  ruins ,  or  confumed  by  the 
fires  'which  broke  out  after  the  earthquake 
in  different  parts  of  the  city — "Exertions 
of  the  King  of  the  'Two  Sicilies  to  rejlorc 
Mejfina  to  its  former  fourijhing  Jlate. 

jLN  the  forenoon  of  the  14th  of  October, 
I  left  the  Eolian  ifles,  and  failed  from  Lipari, 
in  a  felucca,  for  Meffina,  which  is  diftant 
from  that  ifland  thirty  miles,  but  -  where  \ 
did  not  arrive  till  the  middle  of  the  next 
day  1  partly  from  having  flopped  fome  time 
to  make  obfervations  on  the  granites  of 
Melazzo,  and  from  the  want  of  wind,  which 
obliged  the  mariners  to  have  recourfe  to 
their  oars.  With  thefe  iflands  I  was  to  di£- 
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nufs  every  idea  of  volcanos  either  ftill  burn- 
ing or  extind,  as  that  part  of  Sicily  to  which 
I  was  approaching  exhibited  not  the  leaft 
trace  of  that  nature.     I  do  not  mean  to  fay 
that  at  different  times  it  may  not  have  fuf- 
fered  by  their  deftrudtive  effects,  if  it  be 
true,  as  I  believe  it  to  be,  that  partial  earth-* 
quakes,  that  is,  thofe  which  are  felt  through 
a  not  very  extenfive  tract  of  country,  and 
at  a  fmall  diftance  from  a    okano,  originate 
either  mediately  or  immediately  from  that 
volcano.     In  fact,  what  ifland  has  fuffered 
•more  in  this  manner  than  Sicily,  and  that 
from    nouriming    within    its    bofom    the 
Etnean  conflagrations  I     When  I  travelled 
in  thofe  parts,  the  dreadful  effe&s  of  the 
earthquake  of  1783  were  the  common  fub- 
je<£t  of  difcourfe.     On  my  entering,  in  the 
felucca,  the  Strait  of  Meflina,  fome  of  the 
people  who  were  with  me  pointed  out  to 
me  the  fhore  of  Scilla  where  a  great  num- 
ber of  people  were  drowned  at  that  calami- 
tous time.     A  dreadful  fhock  of  an  earth- 
quake took  place,  about  noon,  on  the  5th 
of  February  of  the  above  year,  which  terri- 
fying 
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fying  the  people  of  Scilla,  they  fled  In 
crowds  to  the  ihore,  when,  about  eight, 
o'clock  the  following  night,  according  to 
the  Italian  reckoning  *,  another  violent 
fhock  fucceeded,  in  which  the  waves  rofe 
fo  high  that  they  covered  the  whole  fhore, 
and  out  of  more  than  a  thoufand  perfons 
who  were  there  collected^  among  whom 
was  the  Prince  of  Scilla  himfelf,  not  one 
efcaped  to  relate  and  mourn  the  fate  of  the 
reft.  The  furious  waves,  rufhing  into  the 
ftrait,  penetrated  to  the  harbour  of  Meifina, 
and  nearly  funk  the  vefTels  there  at  anchor. 

When  I  arrived  oppofite  to  the  city,  I 
began  to  fee  the  fatal  and  ruinous  effects 
of  this  dreadful  earthquake.  The  curvature 
of  the  harbour  was  formerly  embellifhed, 
for  the  extent  of  more  than  a  mile,  with  a 
continued  range  of  fuperb  palaces,  three 
itories  in  height,  ufually  called  the  Palaz- 
%at®j  inhabited  by  merchants  and  other 
perfons  of  opulence,  which  formed  a  kind 

*  About  one  in  the  morning, 
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of  fuperb  amphitheatre.  The  upper  ftory,  and 
a  part  of  the  fecond,  of  thefe  buildings  were 
entirely  thrown  down,  the  lower  greatly 
torn  and  damaged,  and  the  whole  of  this 
extenfive  pile  deferted  by  its  inhabitants. 

When  I  entered  the  city,  every  object 
which  met  my  view  tended  to  awaken 
melancholy  fentiments  and  commiferation. 
Excepting  fome  of  the  wider  and  more  fre- 
quented ftreets,  the  reft  were  all  heaps  of 
ruins,  either  piled  up  on  each  fide,  or  feat- 
tered  in  the  middle,  and  rendering  it  im-- 
poffible  to  pafs  them.  Many  of  the  houfes 
wrere  ftill  in  the  fame  ruinous  ftate  in  which 
they  had  been  left  by  the  earthquake; 
fome  entirely  deftroyed  and  levelled  with 
the  ground,  others  half  thrown  down,  and 
others  ftill  ftanding,  or  rather  hanging  in  the 
air,  merely  from  the  fupport  afforded  by 
the  ruins  around  them.  Thofe  which  had 
efcaped  this  deftrucYion  appeared  as  if  pre- 
ferved  by  a  miracle,  torn  and  rent  as  they 
were.  The  cathedral  was  among  the  num- 
ber of  thefe  fortunate  edifices.     This  is  a 
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fpacious  building,  of  gothic  architecture. 
Its  interior  has  fuffered  little  or  no  damage, 
Jt  is  embellifhed  with  a  number  of  columns 
of  granite  brought  from  an  ancient  Grecian 
temple,  which  once  flood  on  the  Faro  (or 
Strait  of  Meflina),  and  with  elegant  Mofaic 
work  wrought  with  the  moll  beautiful  jaf- 
pers  of  Sicily, 

The  deftru&ion  of  fo  great  a  number  of 
fioufes  as  were  thrown  down  by  this  dread- 
ful earthquake  obliged  the  people  of  Meffina 
to  take  refuge  in  wooden  fheds  built  for 
the  occafion,  many  of  which  were  flill 
Handing  when  I  was  there.  They  had 
begun,  however,  to  rebuild  the  houfes,  but 
on  a  different  plan  from  the  old  ones. 
They  had  obferved  that  the  higheft  had 
fuffered  raoft,  and  that,  in  the  violent  fhocks 
of  the  earthquake,  the  beams,  by  continually 
and  forcibly  beating  againft  the  walls,  had 
completed  the  ruin  of  the  edifice.  They 
therefore  refolved  to  build  them  lower,  and 
to  conftrucl:  the  wood-work  in  fuch  a  man- 
ner, that,  in  cafe  of  a  fimilar  vifitation,  the 
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ifiock  mould  be  fuftained  by  the  whole  of 
the  building,  and  not  by  a  part  only.    TlnV 
precaution,  it  is  evident,   muft  be  of  the 
greateft  utility,  fhould  the  city  again  fufFer 
a  calamity  of  this  nature. 

Though  It  was  now  nearly  the  fixth  year 
fince  that  dreadful  difafter,  confiderable  re- 
mains of  the  dread,  coniternation,  and,  I 
may  fay,  ftupefacYion,  which  ufually  accom- 
pany great  terrors  were  ftill  manifeft  in  th£ 
minds  of  the  people  of  Meffina.  They  had 
ftill  prefent  in  their  memory  all  the  circum- 
ftances  of  that  dreadful  time ;  nor  could  I 
liften  to  the  narrative  they  gave  of  them 
without  fhudderxng. 

That  ancient  city,  which  had  fo  re- 
peatedly fuffered,  was  not  deftroyed  by  one 
but  feveral  earthquakes,  which  lafted  in 
fucceffive  mocks,  from  the  5th  to  the  7th 
of  February  1783.  The  moft  deftructive 
was  that  of  the  5th,  but  an  interval  of 
feme  minutes  elapiing  between  the  firft  and 
fecond  mock,  the  inhabitants  had  time  to 

quist; 


(    ijS    ) 

quit  their  houfes,  and  fly  to  the  open  plain » 
Hence  the  number  of  thofe  who  were  killed 
was  not  proportionate  to  the  quantity  of 
ruins.    They  did  not  exceed  eight  hundred. 

In  a  memoir  relative  to  the  earthquakes 
in  that  part  of  Calabria  oppofite  to  Meffina, 
which  happened  at  the  fame  time,  it  is  faid 
that,  before  the  firft  fhock,  the  dogs  in  the 
city  began  to  howl  violently,  and  were  killed 
by  a  public  order.  On  my  enquiring  of  the 
people  of  the  country,  they  allured  me  that 
the  fad:  was  falfe,  and  that  no  other  pheno- 
menon preceded  this  calamity  but  the  flight 
of  the  fea-mews  and  fome  other  birds  from 
the  fea  to  the  mountains,  as  they  ufually  do 
on  the  approach  of  a  temped.  A  very  vio- 
lent noife,  refembling  that  of  a  number  of 
carriages  rattling  over  a  ftone- bridge,  was 
the  firft  fymptom,  while  at  the  fame  time  a 
thick  cloud  arofe  from  Calabria,  which  was 
the  centre  of  the  earthquake,  the  propagation 
of  which  was  fuccefhvejy  a;  parent  by  the 
fall  of  buildings  from  the  point  of  the  Faro 
to  the  city  ot  Mtffina,  as  if   it  that  point  a 
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mine  had  been  fired  which  extended  along 
the  fhore  and  continued  into  the  city.  The 
ihock  was  mofl  violent,  and  the  motion  ex- 
tremely irregular.  In  no  part  were  any  fire 
or  fparks  obferved.  The  ground  along  the 
fhore  opened  in  fiflures  parallel  to  it ;  and 
though  in  fome  places  thefe  continued  more 
than  a  month,  the  dread  and  confirmation 
with  which  every  one  was  feized,  prevented 
any  attempt  to  meafure  them. 

After  the  firfl  ihock,  which,  as  we  have 
faid,  took  place  about  noon,  on  the  5th  of 
February,  the  earth  continued  inceflantly  to 
tremble,  fometimes  with  a  flighter  and  fome- 
times  a  more  violent  motion ;  till  at  eight 
the  following  night  another  tremendous 
Ihock,  which  was  fatal  to  the  people  of 
Scilla,  completed  the  deftrucTtion  of  the  re- 
mainder of  the  fabrics  of  Meflina*  The 
earthquakes  did  not  ceafe  till  the  7th,  when 
another  dreadful  ihock  fpent  its  rage  upon 
the  ruins. 

From  that  time  till  my  arrival  at  Meflina, 
6  fhocks 
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{hocks  have  continued  to  be  felt,  but  gradu- 
ally diminifhing  in  force  and  number ;  and 
in  1789  and  1790,  only  four  or  five  were 
obferved,  and  thofe  fo  extremely  feeble,  that, 
in  any  other  country  lefs  affected  by  fear 
and  alarm,  they  might  not  have  been  no* 
ticed,  or  not  fuppofed  to  be  earthquakes  *. 

The  lofs  was  immenfe,  and  is  difficult  to 
calculate.  Confidering  the  buildings  alone* 
it  may  be  afferted  without  hefitation,  that, 

dividing 

*  In  the  following  years,  however,  earthquakes  again 
renewed  the  terrors  of  the  people.  The  following  is 
the  extract  of  a  letter  from  the  Abbate  Grano  to  me, 
of  the  nth  of  May,  1792  : 

"  Yefterday  we  had  a  whole  day,  as  I  may  fay,  full 
u  of  earthquakes.  I  counted  as  many  as  thirty  fhocks, 
ef  but  all  flight,  and  which  occafioned  no  damage." 

I  embrace  with  the  utmoft  pleafure  this  opportunity 
of  thus  publicly  exprefling  my  gratitude  to  and  doing 
juftice  to  the  merits  of  this  my  illuftrious  friend,  the 
Meffinefe  nobleman  abovementioned,  and  whom  I  fhall 
again  have  occafion  to  cite. 

As  he  is  verfed  in  the  ftudies  of  philofophy  and  na- 
tural hiftory,  he  had  the  goodnefs  to  accompany  me  in 
sny  excursions  in  different  parts  of  his  country,  and  his 
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dividing  them  into  four  parts,  two  were 
levelled  with  the  ground ;  the  third  half 
laid  in  ruins,  and  the  fourth  greatly  da- 
maged. Among  the  latter  were  the 
houfes  fituated  on  the  declivity  of  the 
hills,  which  have  for  their  foundation  gra- 
nite, as  we  fhall  notice  again  in  another 
place  (Chap.  XXIX)*  Thofe  which  were 
moft  completely  ruined,  and  likewife  the 
firft  to  fall,  were  fuch  as  flood  in  the 
plain,  and  efpecially  on  the  curvature  of  the 
harbour,  on  aground  lefs  folid,  as  it  had 
been  formed  by  the  warning  and  depofitions 
of  the  fea.  The  mole  of  the  harbour,,which 
extended  more  than  a  mile  in  length,  and 
was  reforted  to  for  the  beauty  of  the  pro- 

fcientific  affiftance  was  of  thegreateft  advantage  to  me. 
This  affiftance  he  not  only  afforded  me  when  prefent, 
but  even  when  abfent,  furnifhing  me  with  various  local 
notices  which  might  render  my  accounts  relative  to 
thofe  countries  more  interefting  5  and  his  induftry  and 
CarcumFpe£tion  in  the  examination  of  nature,  and  his 
iincere  love  of  the  inveftigation  of  truthj  leave  no  doubt 
©f  the  accuracy  of  his  obfervations. 
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fpect,  was  entirely  fwallowed  up  by  the  fea? 
£o  that  no  veflige  of  it  remained  to  point 
out  where  it  once  was. 

Among  the  ruined  edifices  the  moil  con- 
siderable were  the  abovementioned  Pala%~ 
zata,  called  like  wife  the  maritime  theatre  ; 
the  royal  palace ;  the  palace  of  the  fenate, 
of  noble  architecture  ;  the  exchange  of  the 
merchants  -f  the  celebrated  college,  with  the 
temple  annexed  ;  the  church  and  profeffion- 
ai-houfe  of  the  ex-jefuits ;  the  archbimop's 
palace,  with  the  bafilica  of  San.  Niccolo  ; 
the  feminary  of  the  clergy,  the  hall  of  the 
tribunals,  the  church  of  the  annunciation  of 
the  Theatines  ;  that  of  the  Carmelites,  and  of 
the  priory  of  the  Hierofolymitans,  with  fe- 
deral other  fabrics  both  facred  and  profane ; 
without  mentioning  the  palaces  of  the  no- 
bles and  opulent  citizens,  all  of  an  elegant 
architecture. 

•  It  is  impoflible  to  efeimate  the  lofs  fuffered 
by  the  defcru&ion  of  the  numerous  monu- 
ments of  the  arts,  libraries,  and  galleries  of 

pictures, 
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pictures,  with  which  Meffina  was  embelllfti* 
ed,  where  the  imitative  arts  had  long  flou* 
rimed. 

Equally  impoffible  is  it  to  calculate  the' 
lofs  fuftained  by  the  valuable  effe&s  that 
were  buried  beneath  the  ruins,  or  burned  in 
the  fires  which  after  the  earthquake  broke 
out  in  various  parts  of  the  city.  We  mud 
alfo  add  the  expence  of  building  the  wooden 
fheds  and  huts  necefTary  to  ihelter  the  in- 
habitants, and  for  the  reception  of  fuch 
moveables  or  commodities  as  had  been  faved 
from  the  ruins  ;  which  expence  was  ex- 
tremely great  from  the  high  price  to  which 
all  the  materials  for  building  immediate- 
ly rofe,  and  the  great  wages  required  by 
workmen  of  every  kind. 

Yet,  notwithstanding  all  thefe  loiTes  and 
expences,  which  muft  greatly  have  impove- 
riilied  the  country,  "not  a  flngle  merchant 
became  a  bankrupt  j  a  circumitance  which 
redounds  highly  to  the  honour  of  Meffina, 
as  it  is  certain  that  no  event  can  happen 
M  2  which 
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which  furnifhes  a  more  plaufible  excufe  to 
the  fraudulent  dealer  than  an  earthquake. 

The  King  of  the  Two  Sicilies  has  omitted 
no  means  that  may  contribute  to  the  reftora- 
don  of  Meffina.  He  has  exempted  it  from 
all  public  impofts,  given  confiderable  fums 
from  his  own  purfe,  granted  a  free  port, 
jurifdicYion  of  magistrates,  &c.  Yet  the 
immenfe  loiTes  the  city  has  fuffered,  notwith- 
ftanding  every  affiftance,  cannot  be  repaired 
under  a  great  length  of  time. 

The  buildings  have  fi'nce  been  conildera- 
bly  increafed  and  improved,  fo  that  more 
than  one  half  of  the  city  is  now  rebuilt,  and 
the  people  have  left  the  fheds  and  taken 
poffeflion  of  the  new  houfes. 

It  appeared  to  me  that  this  concife  re- 
lation of  the  late  dreadful  earthquakes  at 
Meffina,  and  their  confequences,  would  bt 
acceptable  to  the  curious  and  learned  reader. 
We  will  now  proceed  to  the  defcription  of 
other  objects  deferving  attention  in  this  cele- 
brated ftrait  and  its  mountainous  environs. 

CHAR 
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CHAP.     XXVI. 

OBSERVATIONS    ON    SCYLLA    AND    CHA- 
RYBDIS. 

A  kind  of  confufed  noife%  like  the  barking  of 
dogs,  beard  on   approaching  the  rock  of 
Scylla^  produced  by   the  dafhing    of  the 
'waves  of  the  fea — Images  highly  refem- 
l?ling  nature  exhibited  by  Homer  and  Vir- 
gil in  their  perfonif cations  of  Scylla — The 
appearance  of  this  rock  the  fame  at  pre- 
fint  as  in  the  time  of  the  Greek  poet — The 
fea  there  of  the  fame  height  as  formerly^, — 
Great  danger  of  da/hing  on  the  rock  of 
Scylla  when  the  current  runs  from  fouth 
to   norths  and  an  impetuous  fouth  wind 
blows  at    the  fame    time — Mariners  at 
Meffina,  whofe  bufinefs  it  is  to  affifi  veffds 
in  danger — Ships  eafly  wrecked  without 
this  ajjifance,  though  thofe  who  fleer  them 
JJjould  be  very  expert  feamen — Tempeft  ob- 
M  3  ftrvedl 
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ferved  by  the  author  in  the  Strait  of  Mef~ 
fina,  and  the  courage  with  which  thefe  Mef 
finefe Jailors  brought  a  veffelindifrefsfafely 
into  the  harbour— Precife  fituation  of  Cha- 
rybdis — Until  the  prefent  time  co?ifdered  as 
a  true  whirlpool — The  frag?nents  offhips 
fwallowed  ut>  in  it  carried,  as  fame  have 
believed,  thirty  miles- — Anecdote  relative  to 
this  opinion—  Phenomena  of  the  current  of 
the  Strait,  which  afcends  and  defends  by 
intervals — Vifit  of  the  author  to  Chary bdis 
— Its  appearance  as  frfl  fen  from  the 
foore — Obfervations  made  on  a  nearer  ap-* 
proach,  and  on  entering  it  in  a  boat — Cha* 
rybdis  not  properly  a  whirlpool,  but  an 
tnceffant  motion  of  agitated  waters,  which 
cfcend,  defend,  dafh  and  rebound — Confe- 
quences  which  followed  on  throwing  certain 
bodies  into  it — No  gulph  below  Chary  bdis 
■—Depth  of  the  fe a  much  lefs  there  than  in 
the  middle  of  the  Strait — Chary  bdis  cannot 
even  be  called  a  whirlpool  in  tenipeftuous 
weather — Caufe  of  the  lofs  of  fhips  that 
are  drawn  into  it — Recent  Jhipwreck 
which  happened  in  it  without  any  appear- 
%  ance 
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ancc  of  a  whirlpool — Origin  of  this  error 
— None  of  the  numerous  'writers  who  have 
mentioned  Charybdis,  fay   that  they   had 
lifted  and  examined  it — Charybdis  twelve 
miles  d'lflant  from  Scylla,  though  Homer 
fvles  it   very  near — Improbable  that  any 
fuch  change  can  have  taken  place  in  the 
Strait  ofMeffina,  as  to  have  removed  Cha- 
rybdis /b  far  from  Scylla — Change  that  has 
happened  in  theprefent  age,  much  pofierior 
to  the  date  of  the  accounts  of  a  number  of 
writers  zvho  place  Chary  bdis  in  the  fili- 
ation where  it  is  now.  found — 'Truth  and 
ph'fical  explanation  of  the  proverb,  thai 
*'  he  who   endeavours  to  fun   Charybdis 
il  dafhes  upon   Scylla'1'' —Scylla  and  Cha- 
rybdis, according  to  the  ancients,  dangerous 
from  frequent  tempefs  and  fhipwrecks-— 
Very  different  in  the prefent  times — Enquiry 
into  the  caufe   of  this  difference — It  pro- 
bably .is  to  be  afcribed  to  the  improvements 
made  in  the  art  of  navigation — -Examples 
in  proof  of  this  afforded  by  the  Adriatic 
find  the  Cape  of  Good  Hope. 

M  d,  SCYLLA 
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oCYLLA  and  Charybdis,  according  to  the 
fables  of  the  poets,  are  two  iea-monfters 
whofe  dreadful  jaws  are  continually  diftend- 
ed  to  fwallow  unhappy  mariners  ;  the  one 
fituated  on  the  right,  and  the  other  on  the 
left  extremity  of  the  Strait  of  Me{Tma5 
where  Sicily  fronts  Italy, 

Dextrum  Scylla  latus,  laevum  implacata  Charybdis 
Obfidet,  atque  imo  barathri  ter  gurgite  vaflos 
Sorbet  in  abruptum  fluftus,  rurfufque  fub  auras 
Erigit  alternos,  et  fidera  verberat  unda. 
At  Scyllam  csecis  cohibet  fpelunca  latebris 
Ora  exertantem,  et  naves  in  faxa  trahentem. 
Prima  hominis  facies  et  pulchro  pectore  virgq 
Pube  tenus  5  poftrema  immani  corpore  priftis 
Delphinum  caudas  utero  commifla  luporum. 

ViRG.  JEkeid.  lib.  iii, 


Far  on  the  right  her  dogs  foul  Scylla  hides  y 
Charybdis  roaring  on  the  left  prefides, 
And  in  her  greedy  whirlpool  fucks  the  tides. 
Then  fpouts  them  from  below  ;  with  fury  driv'n, 
The  waves  mount  up  and  warn  the  face  of  heav'n. 
But  Scylla  from  her  den,  witlvopen  jaws, 
The  finking  veiTel  in  her  eddy  draws, 
Then  dafhes  on  the  rocks  :  a  human  face, 
And  virgin  bofonij  hide  her  tail's  difgrace  ; 

Her 


} 
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Her  parts  obfcene  below  the  waves  defcend, 
With  dogs  inclos'u,  and  in  a  dolphin  end. 

Dryden. 


I  have  no  difficulty  in  availing  myfelf  of 
the  defcription  of  a  poet  in  a  work  dedicated 
to  the  inveftigation  of  truth;  nor  mall  I 
hefitate  to  cite  fimilar  pafTages  from  another 
poet ;  fmce,  however  exaggerated  thefe  may 
be  by  the  glowing  colours  of  imagination, 
they  contain  truth,  and  afford  a  fubjed:  for 
interefting  enquiries. 

I  fhould  have  thought  myfelf  to  have 
merited  the  greatefr  cenfure,  if,  when  I  was 
in  the  Strait  of  Meflina,  I  had  not  vifited 
two  places  of  which  fo  much  has  been  writ- 
Sen,  and  which  have  been  rendered  fo 
famous  by  the  numerous  fhipwrecks  they 
]iave  occafioned. 

I  firfb  proceeded  in  a  fmall  boat  to  Scylia. 
This  is  a  lofty  rock,  diftant  twelve  miles 
from  Medina,  which  rifes  almoft  perpen- 
dicularly from  the  fea,  on  the  more  of  Cala- 
bria, and  beyond  which  is  the  fmall  city  of 

the 
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the  fame  name.  Though  there  was  fcarcelv 
any  wind,  I  began  to  hear,  two  miles  before 
I  came  to  the  rock,  a  murmur  and  noife,  like 
a  confufed  barking  of  dogs,  and  on  a  nearer 
approach  readily  difcovered  the  caufe.  This 
rock  in  its  lower  part  contains  a  number 
of  caverns;  one  of  the  largeft  of  which 
is  called  by  the  people  there  Dragara.  The 
waves,  when  in  the  leaft  agitated,  rufh- 
ing  into  thefe  caverns,  break,  dam,  throw 
up  frothy  bubbles,  and  thus  occafion  thefe 
various  and  multiplied  founds.  I  then  per- 
ceived with  how  much  truth  and  refemblance 
of  nature  Homer  and  Virgil,  in  their  per- 
sonifications of  Scylia,  had  pourtrayed  this 
fcene,  by  defcribing  the  monfter  they  drew 
as  lurking  in  the  darknefs  of  a  vail  cavern, 
furrounded  by  ravenous,  barking,  maftiffs, 
together  with  wolves  to  increafe  the  horror. 

o 

'Ev9a  cfev  'Zhv7\M  vaizi  feivov  Hhaaviz 
Twj  ATOi  <puv/i  (aev  ban  cxuKafcog  vsoyiMs 
Ttnlat. 

►      Hom.  Odyss.  XII. 

Here  Scylia  bellows  from  her  dire  abodes, 
Tremendous  peft  !  abhorr'd  by  man  and  gods ! 

Hideous 
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Hideous  her  voice,  and  with  lefs  terrors  roar 
The  whelps  of  lions  in  the  midnight  hour ! 

PoPEc 

The  Greek  Poet,  when  he  pourtrays  the 
rock  which  is  the  habitation  of  Scylla, 
fmiihes  the  picture  higher  than  the  Latin, 
by  reprefenting  it  as  fo  lofty  that  its  fummit 
is  continually  wrapped  in  the  clouds;  and  fo 
fteep,  fmooth,  and  flippery,  that  no  mortal 
could  afcend  it,  though  he  had  twenty  hands 
and  twenty  feet. 

"0(  $h  d'va  (txotts^oi,   o  iJ.iv  ovpavov  svpuv  inavst 
'Ofeir?  HQ^vQri  ve^eAvi  eg  (juv  a/Mpi£sQnx£ 
Kvavsri  ro  //,ev  outtot''  l^mi  ovoettot   xtScri 

KsiVOU  £%£J  KOpVfnV,    OVT     EV  §SOEly     DVT     EV  07TC0C^ 

Qvoe  kiv  c&fiQaw  Prolog  ccvyg  ov  HtxlaQaiv 

OuO     El  01  %£(£££  y£   EEMO&t,    KM  ISQOEg  YIEV 

Hslpn  ya%  Aij  eri  lsrepi%srvi  ivivia,. 

Hom.  Od.  XIL 

High  in  the  air  the  rock  its  fummit  fhrowds 
In  brooding  tempefts  and  in  rolling  clouds  j 
Loud  ftorms  around, and  mills  eternal  rife, 
Beat  its  bleak  brow,  and  intercept  the  fkies. 
When  all  the  broad  expanfion  bright  with  day- 
Glows  with  th'  autumnal  or  the  fummer  ray  : 
The  fummer  and  the  autumn  glow  in  vain  j 
The  Iky  for  ever  low'rs,  for  ever  clouds  remain. 

Impervious 
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Impervious  to  the  flep  of  man  it  Hands  ; 

Though   borne  by    twenty  feet,  though   arm'd   witk 

twenty  hands. 
•Smooth  as  the  polifh  of  the  mirror  rife 
The  flippery  fides,  and  fhoot  into  the  ikies. 

Pope, 

Such,  three  thoufand  years  ago,  or  nearly 
fo,  appeared  the  rock  of  Scylla,  according  to 
the  obfervations  of  Homer;  and  fuch  is 
nearly  its  appearance  at  this  day. 

The  accuracy  of  this  truly  "  firft  great 
painter  of  antiquity,"  which  has  likewife 
been  obferved  by  fcientific  travellers  in  other 
defer iptions  which  he  has  given,  fhews  that 
the  level  of  the  waters  of  the  fea  was  at 
that  time  at  nearly  the  fame  height  as  at 
prefent,  fince,  had  it  funk  only  a  few  fathom, 
it  muft  have  left  the  foot  of  the  rock,  which 
according  to  my  obfervations  is'  not  very 
deep,  entirely  dry.  And  this  I  confider  as 
one  among  feveral  ftrong  arguments,  that 
the  mod  remarkable  finkings  of  the  fea  ar§ 
anterior  to  the  time  of  Homer. 

Such   is  the  fituation  and  appearance  of 

Scylia  ,* 
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Scylla :  let  us  now  confider  the  danger  ft 
occafions  to  manners.     Though  the  tide  is 
almoft  imperceptible  in  the  open  parts  of 
the  Mediterranean,  it  is  very  ftrong  in  the 
Strait  of   Meifina,  in  confequence   of  the 
narrownefs  of  the  channel,  and  is  regulated, 
as  in  other  places,  by  the  periodical  elevations 
and  depreffions  of  the  water.     Where   the 
-flow  or  current  is  accompanied  by  a  wind 
blowing  the  fame  way,  veffels  have  nothing 
to  fear ;   fince  they  either  do  not  enter  the 
Strait,  both  the  wind  and  the  ft  ream  oppos- 
ing them,  but  carl  anchor  at  the  entrance ; 
or,  if  both  are  favourable,  enter  on  full  fail, 
and  pafs  through  with  fuch  rapidity  that  they 
feem  to  fly  over  the  water.     But  when  the 
current  runs  from  fouth  to   north,  and  the 
north  wind  blows  hard  at  the  &me  time,  the 
{hip   which    expected    eafily   to   pafs    the 
Strait  with  the  wind  in  its  ftern,  on  its  en- 
tering the  channel  is  refilled  by  the  oppofite 
current,  and,  impelled  by  two  forces  in  con- 
trary directions,  is  at  length  darned  on  the 
rock  of  Scylla,  or  driven  on  the  neighbour- 
ing fands ;  unlefs  the  pilot  (hall  apply  for 
c  the 
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the  fuccour  neceiTary  for  his  prefervation* 
For,  to  give  affiftance  in  cafe  of  fuch  accident^, 
four-and-twenty  of  the  ftrcngeft,  boldeft, 
and  moft  experienced  failors,  well  acquainted 
with  the  place,  are  ftationed  night  and  day 
along  the  fhore  of  Meffina ;  who,  at  the 
report  of  guns  fired  as  fignals  of  diftrefs 
from  any  veffel,  haften  to  its  affiftance,  and 
tow  it  with  one  of  their  light  boats.  The 
current,  where  it  is  ftrongeft,  does  not  ex- 
tend over  the  whole  Strait,  but  winds  through 
it  in  intricate  meanders,  with  the  courfe  of 
which  thefe  men  are  perfectly  acquainted, 
and  are  thus  able  to  guide  the  ihip  in  fuch 
a  manner  as  to  avoid  it.  Should  the  pilot, 
however/confiding  in  his  own  fkili,  contemn 
or  neglect  this  affiftance,  however  great  his 
ability  or  experience,  he  would  run  the  moft 
imminent,  rifk  of  being  fhipwrecked.  In 
this  agitation  and  conflict  of  the  waters, 
.forced  one  way  by  the  current,  and  driven 
in  a  contrary  direction  by  the  wind,  it  is 
ufelefs  to  throw  the  line  to  di (cover  the 
depth  of  the  bottom ;  the  violence  of  the 
current  frequently  carrying  the  lead  almoft 

on 
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on  the  furface  of  the  water.  The  ftrongelc 
cables,  though  fome  feet  in  circumference^ 
break  like  fmall  cords.  Should  two  or 
three  anchors  be  thrown  out,  the  bottom  is 
fo  rocky,  that  they  either  take  no  hold,  or, 
if  they  mould,  are  foon  loofened  by  the 
violence  of  the  waves.  Every  expedient 
afforded  by  the  art  of  navigation,  though 
it  might  fucceed  in  faving  a  fhip  in  other 
parts  of  the  Mediterranean,  or  even  the 
tremendous  ocean,  is  ufelefs  here.  The 
only  means  of  avoiding  being  dallied  againPc 
the  rocks,  or  driven  upon  the  fands,  in  the 
midft  of  this  furious  conteft  of  the  winds 
and  waves,  is  to  have  recourfe  to  the  {kill 
and  courage  of  thefe  Meffinefe  feamen. 

In  proof  of  the  truth  of  this  affertion,  I 
might  adduce  many  inftances  related  to  me 
by  perfons  deferring  of  credit.  But  I  was 
myfelf  an  eye-witnefs  to  the  fituation  of  a 
trading  veffel  from  Marfeilles,  which  had 
one  day  entered  the  Strait  by  the  mouth  on 
the  north  fide,  at  the  time  that  I  was  on  a 
hill  looking  towards  the  fea.     The  current., 

and 
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and  a  north  wind,  which  then  blew  ftro'flg* 
being  both  in  its  favour,  the  veffel  proceeded 
under  full  fail  into,  and  had  palled  one 
half  of,  the  Strait,  when,  on  a  hidden,  the 
fky  became  overcaft  with  thick  clouds,  and 
violent  gufts  of  wTind  arofe,  which  in  an  in- 
flant  changed  the  direction  of  the  current, 
and  turned  up  the  fea  from  its  bottom. 
The  manners  had  fcarcely  time  to  hand  the 
fails,  while  the  furious  waves  broke  over  the 
fhip  on  every  fide.  Whether  they  merely 
followed  the  practice  ufual  with  mips  in  dif- 
trefs,  or  whether  they  were  acquainted  with 
the  laudable  cuftom  of  the  Meflinefe,  I  can- 
not fay ;  but  they  fired  two  guns  :  imme- 
diately upon  which  one  of  the  barks  em- 
ployed on  this  iervice  haftened  to  the  afiift- 
ance  of  the  diftreffed  veflel,  and,  taking  it  in 
tow,  began  to  make  every  exertion  to  carry 
it  fafely  into  the  harbour. 

If  I  had  feen  with  fear  and  fhudder'mg 
the  danger  of  the  failors  on  board  the  -veflel, 
which  I  expected  every  moment  would  be 
fwallowed  up  in  the  waves  ;   I  beheld  with 

wonder 
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Wonder  and  pleafure  the  addrefs  and  bravery 
of  the  Meffinefe  mariners,  who  had  under- 
taken to  fteer  fafely  through  fo  ftormy  a  fea 
the  fhip  entrufted  to  their  care.  They  ex- 
tricated it  from  the  current  whidi  impelled 
it  towards  deftrutuon  ;  changed  the  helm 
to  this  fide  or  to  that ;  reefed  or  let  out  the 
fails,  as  the  wind  increafed  or  abated ;  avoid- 
ed the  impetuous  ihocks  of  the  waves  by 
meeting  them  with  the  prow,  or  oppofing 
to  them  the  fide,  as  either  method  appeared 
moll  proper  to  break  their  violence ;  and 
by  thefe  and  other  manoeuvres  which  I  ant 
unable  to  defcribe,  thefe  brave  mariners, 
amid  this  dreadful  conflict  of  the  fea  and  the 
winds,  fucceeded  in  their  undertaking,  and 
brought  the  veflTel  fafe  into  the  harbour. 

But  enough  of  Scylla : — wre  will  now 
proceed  to  Charybdis.  This  is  fituated 
within  the  Strait,  in  that  part  of  the  fea 
which  lies  between  a  projection  of  land 
named  Punt  a  Secca,  and  another  projection 
on  which  ftands  the  tower  called  Lanternay 
or  the  light-  houfe,  a  light  being  placed  at 

vol.  iv.  N  its 
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its  top  to  guide  vefFels  which  may  enter  the 
harbour  by  night. 

On  confulting  the  authors  who  have 
written  of  Charybdis,  we  find  that  they  all 
luppofed  it  to  be  a  whirlpool.  The  firft 
who  has  afferted  this  is  Homer,  who  has 
jeprefented  Charybdis  as  a  monfter  which 
three,  times  in  a  day  drinks  up  the  water, 
and  three  times  vomits  it  forth. 

Tfij  i*zv  yag  tcmiwiv  eat'  ypaliy  rgt<;  o'avafpoiffiei 
Ativov.  Hom.  Odyss.  XIL 

Beneath  Charybdis  holds  her  bolfterous  reign 
Midft  roaring  whirlpools,  and  abforbs  the  main  y 
Thrice  in  her  gulphs  the  boiling  feas  fubfide, 
Thrice  in  dire  thunders  fhe  refunds  the  tide. 

Pope. 

The  defcription  of  Virgil,  above  cited, 
differs  from  that  of  Homer  only  in  placing 
a  deep  gulph  below.  Strabo,  Ifidorus, 
Tzetzes,  Hefychius,  Didymus,  Euftathius, 
&c.  repeat  the  fame. '  The  Count  de  Buffon 
adopts  the  idea  of  Homer  in  full  confidence, 
and  places  Charybdis  among  the  moft  cele- 
brated 
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brated  whirlpools  of  the  fea.  "  Charybdis, 
"  in  the  Strait  of  Meffina,  abforbs  and  re- 
"  jects  the  water  three  times  in  twenty-four 
u  hours  *."  Strabo  tells  us,  that  the  frag- 
ments of  mips  fwallowed  up  in  this  whirl- 
pool are  carried  by  the  current  to  the  fhore 
of  Tauromenium  (the  prefent  Taormina) 
thirty  miles  diftant  from  Charybdisj.  In 
confirmation  of  this  tradition,  an  amufmg 
though  tragical  anecdote  is  related  of  one 
Colas,  a  Meffinean  diver,  who,  from  being 
able  to  remain  a  long  time  under  the  water, 
had  acquired  the  furname  of  Pefce  (the  fi^h). 
It  is  reported  that  Frederic  King  of  Sicily, 
coming  to  Meffina  purpofely  to  fee  him, 
made  trial  of  his  abilities  with  a  cruel  kind 
of  liberality,  by  throwing  a  golden  cup  into 
Charybdis,  which,  if  he  brought  it  up,  was 
to  be  the  reward  of  his  refolution  and  dex- 
terity. The  hardy  diver,  after  having  twice 
aftoniihed  the  fpectators  by  remaining  under 

*  BufFon,  Hid.  Nat.  torn.  ii.  in  i2mo. 

f  KaraTToStvTav  oe  xai  oiahuQEVTav  ra  va.va.yia,  Ttapaav^t" 
vai  Tr^oi  wova  t»$  Tavgofxeviag.     Lib.  VI. 

N  2  water 
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water  a  prodigious  length  of  time,  when  he 
plunged  the  third  time  appeared  no  more ; 
but,  fome  days  after,  his  body  was  found  on 
the  coaft  near  Taormina. 

From  the  authorities  here  adduced,  it  is 
evident  that  Charybdis  has  hitherto  been 
confidered  as  a  real  whirlpool  by  both  an- 
cient and  modern  travellers  who  have  given 

any  account  of  it. 

As  I  was,  therefore,  fo  near  to  this  cele- 
brated place,  I  determined  to  endeavour  to 
afcertain,  if  poffible,  what  it  really  is.  It  is 
diftant  from  the  more  of  Meflina  about  75a 
feet,  and  is  called  by  the  people  of  the 
country  calofaro%  not  from  the  agitation  of 
the  waves,  as  fome  have  fuppofed,  but  from 
KocXog  and  (pagog  ;  i.  e.  the  beautiful  tower% 
from  the  light-houfe  erected  near  it  for  the 
guidance  of  veffels.  The  phenomenon  of 
the  calofaro  is  obfervable  when  the  current 
is  defcending  5  for  when  the  current  fets  in 
from  the  north,  the  pilots  call  it  the  defcend- 
ing 
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big  rema  *,  or  current ;  and  when  it  runs 
from  the  fouth,  the  afccndlng  rema.  The 
current  afcends  or  defcends  at  the  riling  or 
fetting  of  the  moon,  and  continues  for 
fix  hours.  In  the  interval  between  each 
afcent  or  defcent  there  is  a  calm  which  lafts 
at  leaft  a  quarter  of  an  hour,  but  not  longer 
than  an  hour.  Afterwards,  at  the  rifing  or 
fetting  of  the  moon,  the  current  enters  from 
the  north,  making  various  angles  of  inci- 
dence with  the  more,  and  at  length  reaches 
the  calofaro.  This  delay  fometimes  continues 
two  hours.  Sometimes  it  immediately 
falls  into  the  calofaro,  and  then  experience 
has  taught  that  it  is  a  certain  token  of  bad 
weather. 

As  I  wafs  allured  by  the  pilots  mod  ex- 
perienced in   this  practical  knowledge,  that 

*  I  have  obferved  that  at  Medina,  as  well  as  in  other 
parts  of  Sicily,  words  of  the  Greek  language,  which 
was  once  that  of  this  ifland,  are  ftill  retained.  Thus  the 
word  rftpa,  derived  from  geu/.ia,  a  flowing  or  ftream, 
js  ufed  to  fignify  the  current  of  this  Strait. 

N  %  there 
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there  was  no  danger  in  vifiting  the  calofaro, 
I  refolved  to  avail  myfelf  of  the  opportu- 
nity. The  bark  in  which  I  made  the  ex- 
curfion  was  managed  by  four  expert  ma- 
riners, who,  perceiving  me  fomewhat  inti- 
midated as  I  approached  the  place,  en- 
couraged me,  and  allured  me  they  would 
give  me  a  very  near  view  of  the  calofaro, 
and  even  carry  me  into  it  without  the  leaft 
danger.    r 

When  I  observed  Charybdis  from  the 
fhore,  it  appeared  like  a  group  of  tumultu- 
ous waters  ;  which  group,  as  I  approached, 
became  more  extenfive  and  more  agitated. 
I  was  carried  to  the  edge,  where  I  Mopped 
fome  time  to  make  the  requifite  obfervations, 
and  was  then  convinced,  beyond  the  fhadow 
pf  a  doubt,  that  what  I  faw  was  by  no 
means  a  vortex  or  whirlpool. 

Hydrologies  teach  us  that  by  a  whirl- 
pool in   a  running  water  we  are  to  under- 
Hand  that  circular  courfe  which  it  takes  in 
4  certain 
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certain  circumftances  ;  and  that  this  courfe 
or  revolution  generates  in  the  middle  a  hol- 
low inverted  cone,  of  a  greater  or  lefs  depth, 
the  internal  fides  of  which  have  a  fpiral  mo- 
tion.  But  I  perceived  nothing  of  this  kind  in 
the  calofaro*     Its  revolving  motion  was  cir- 
cumtcribed  to  a  circle  of  at  rnoft  an  hundred 
fee.:  In  diameter,  within  which  limits  there 
was  no  incurvation  of  any  kind  nor  vertigi- 
nous motion,   but  an  inceffant  undulation 
of  agitated  waters,  which  rofe,  fell,  beat,  and 
dafhed  on  each  other.     Yet  thefe  irregular 
motions  were  fo  far  placid,  that  nothing  was 
to  be  feared  in  palling  over  the  fpot,  which 
I  did ;  though  our  little  bark  rocked  very- 
much,  from  the  continual  agitation,  fo  that 
we  were  obliged  conftantly  to  make  ufe  of 
our  oars  to  prevent  its  being  driven  out  of 
the  calofaro.     I  threw  fubftances  of  different ' 
kinds  into  the  flream.  Such  as  were  fpecifi- 
call'y  heavier  than  the  water,  funk  and  ap- 
peared no  more ;  thofe  which  were  lighter 
remained   on  the   furface,   but  were  foon 
driven  out  of  the  revolving  circle  by  the 
agitation  of  the  water. 

N  4  Though 
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Though  from  thefe  obfervations  I  wa§ 
convinced  that  there  was  no  gulph  under 
the  calofaro ;  as  otherwife  there  would  have 
been  a  whirlpool,  which  would  have  carried 
down  into  it  the  floating  fubftances ;  I  de- 
termined to  found  the  bottom  with  the  plum- 
met, and  found  its  greateft  depth  did  not  ex- 
ceed five  hundred  feet.  I  was  likewife  in- 
formed, to  my  no  fmall  furprife,  that,  be<* 
yond  the  calofaro,  towards  the  middle  of  the 
Strait,  the  depth  was  double, 

I  could  not,  therefore,  but  conclude  from 
thefe  fa£ts?  that,  at  that  time,  there  was  no 
whirlpool  in  Charybdis,  I  fay  a(  that  time% 
fmce  the  cafe  might  be  very  different  when 
the  fea  was  tempeftuous.  I  therefore  made 
enquiry  relative  to  this  of  the  pilots,  thofe, 
efpecially,  who,  from  their  tried  experience, 
were  appointed  by  the  public  to  give  affift- 
ance  in  florins  to  foreign  veffels,  and  who 
had  frequently  feen  Charybdis  in  its  greateft 
fury.  The  following  is  the  fubftance  of 
the  anfwers  they  gave  me:-—  * 

When 
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When  the  current  and  the  wind  are  con- 
trary to  each  other,  and  both  in  their  great- 
eft  violence,  efpecially  when  the  fcilocco,  or 
fouth  wind,  blows;  the  fwelling  and  darning 
of  the  waves  within  the  calofaro  is  much 
ftronger,  more  impetuous,  and  more  exten- 
five.     It  then  contains  three  or  four  fmall 
whirlpools,  or  even  more,  according  to  the 
greatnefs  of  its  extent  and  violence.     If  at 
this  time  fmall  veiTels  are  driven  into  the  ca-? 
lofaro  by  the  current  or  the  wind,  they  are 
feen  to  whirl  round,  rock,  and  plunge ;  but 
are   never   drawn  down   into   the  vortex. 
They  only  fink  when  filled  with  water  by 
the  waves  beating  over  them.     When  vef- 
fels  of  a  larger  fize  are  forced  into  it,  what- 
ever wind  they  have  they  cannot  extricate 
themfelves  ;  their  fails  are  ufelefs ;   and  af- 
ter having  been  for  fome  time  tolled  about 
by  the  waves,  if  they  are  not  ailifted  by  the 
pilots  of  the  country,  who  know  how  to 
bring  them  out  of  the  courfe  of  the  current, 
they  are  furioufly  driven  upon  the  neigh- 
bouring fhore  of  the  Lanterna,  where  they 

are 
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are  wrecked,  and  the  greater  part  of  their 
crews  perifh  in  the  waves*. 

If  we  confider  maturely  thefe  facts,  we 
ftiall  find  that  a  great  part  of  what  has  been 
written  relative  to  Charybdis  is  very  erro- 
neous. We  have  feen  how  many  authors, 
from  Homer  to  the  prefent  time,  have  de- 

*  The  following  account  of  the  fhipwreck  of  a  veflel 
in  the  calofaro  was  fent  me,  after  my  return  from  Sicily, 
by  the  Abbate  Grano  from  Meflina  : 

"  About  three  weeks  ago,  we  were  fpectators  of  the 
finking  of  a  Neapolitan  polacca  in  the  calofaro,  on  its 
palFage  from  Puglia,  laden  with  corn.  A  mod  violent 
fouth-eafterly  wind  blew,  and  the  veflel,  with  all  fails 
let,  endeavoured  to  reach  the  harbour,  Handing  off  from 
the  calofaro  j  but  the  head  of  the  current  from  the  en- 
trance by  the  faro  took  her,  and  drew  her  impetuoufly  in- 
to it;  where,  without  being  able  to  make  ufe  of  her  fails, 
£he  remained  for  fome  time  toffed  about  by  the  waves, 
which,  at  length,  either  breaking  over  her,  or  opening 
her  fides  by  their  furious  beating,  fent  her  to  the  bottom. 
The  crew,  however,  and  a  part  of  the  cargo,  were  faved 
hy  the  fpeedy  affiftance  given  by  our  mariners  in  two 
fmall  barks,  who  had  the  courage  to  encounter  the  dan- 
ger. You  will  perceive,  from  this,  in  what  manner  the 
waves  may  fink  (hips  in  Charybdis,  without  the  neceffity 
pjf  fuppofing  a  whirlpool.'* 

fcribed 
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fcribed  it  as  a  real  whirlpool,  or  great  gulph 
revolving  in  itfelf,  within  the  circumference 
of  which  fhould  any  fhip  enter  it  is  imme- 
diately drawn  to  the  centre  and  fwallowed 
up.  When  the  current  is  dying  away,  or 
when  there  is  no  current,  this  defcriptioa 
has  no  refemblance  to  truth — Charybdis  is 
then  perfectly  innocent,  as  I  have  been  ful- 
ly convinced  by  my  own  obfervations ;  and 
even  when  it  is  agitated  and  dangerous,  it 
flill  contains  no  incavation  or  gulph  of  the 
nature  of  a  vortex,  but  merely  a  ftrong  agi- 
tation and  darning  of  its  waves,  which  pro- 
duces thole  fmall  whirlings  of  its  waters, 
which  are  only  accidental,  and  not  to  be 
feared.  So  far  likewife  is  Charybdis  from 
drawing  to  itfelf  and  fwaliowing  vefTels,  that 
it.  rather  repels  them  and  throws  them  to  a 
diftance. 

This  error  has  arifen  like  many  others  with 
refpect  to  the  productions  of  nature.  Ho- 
mer, in  relating  the  voyage  of  UlyfTes 
through  the  Strait  of  Meffina,  was  the  firft 
who  clefcribed  Charybdis   as  an  immenfe 

vortex 
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Yortex  which  abforbs  and  rejects  the  water, 
2nd  the  {hips  that  approach  it ;  exemplify- 
ing his  account  by  the  fate  of  fome  of  the 
companions  of  his  hero,  who  were  carried 
away  by  the  whirlpool.  The  writers  who 
came  after  him,  whether  poets,  orators,  hii- 
torians,  or  geographers,  have  followed  him 
in  this  defcription  ;  without  any  one  of  them 
taking  the  pains  to  repair  to  the  place  and 
examine  it  himfelf.  Even  Fazello  the  Si- 
cilian, wrho  was  fp  mduilrious  in  afceiv 
taining  facts,  and  whofe  accounts  of  his 
country  are  fo  accurate,  clearly  mews'  in 
his  defcription  of  Charybdis  that  he  had  ne- 
ver obferved  it  himfelf;  and  concludes  his 
narration  with  the  erroneous  fuppofition 
above  cited,  that  the  things  fwallowed  up 
by  Charybdis  are  conveyed  by  fubmarine 
currents  to  the  mores  of  Taormina. 

Among  all  who  have  written  on  this  fub- 
jec"t,  we  only  find  Cluverius  who  feems,  at 
leaft  &\  firft  view,  to  have  vifited  the  place, 
I  mall  tranfcribe  his  words  : 


£-£gp 
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fi  Ego  fane,  cum  Charybdis  nofcendse  gfst- 
"  tia  aliquot  dies  Meffanse  fubfifterem,  et  ab 
44  hominibus  ejus  loci,  maxime  vero  nautis9 
cc  lion  Siculis  modo,  fed  et  Belgis,  Britannis 
*c  et  Gallis,  qui  hoc  fretum  frequentes  navi- 
"  gant,  diligentius  earn  rem  fcifcitarer,  nihil 
"  omnino  certi  ipfis  perdifcere  potui,  adeo 
"  fcilicet  totum  negotium  omnibus  obfeu- 
cc  rum  et  incognitum  erat.  Tandem  tamen 
tc  reperi  Charybdim,  quse  incolis,  patriis  vo- 
"  cabulis,  dicitur  Calofaro,  fub  pra?dic~ta  ad 
"  Meffanenfem  portum  pharo  effe  mare  ra- 
ct  pide  fluens,  atque  in  vortices  actum  :  quod 
"  non  tols  iir  V'aii  ut  tradit  Homerus,  id 
"  etiiJifigtiUs  dlebus  ler,  abforbet  ingenti  gur- 
"  gite,  revomitque  aquas,  fed  quoties  vehe- 
"  mention  fluctu  fretum  comitatiir." 

"  I  remained  fome  days  at  Mefiina,  with 
u  a  view  to  obtain  fome  information  relative 
"  to  Charybdis ;  but  though  I  made  every 
"  enquiry  of  the  people  of  the  place,  and 
"  principally  the  failors,  not  the  Sicilian 
"  only,  but  the  Italian,  Dutch,  Englifh  and 
"  French,    who   frequently  navigate    that 

"  ftrait. 
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*'  ftrait,  I  could  learn  nothing  fatisfatiory— » 
"  fo  little  was  known  by  them  on  the  fub-* 
"  jecT:.  At  length,  however,  I  found  Cha- 
sc  rybdis,  which  the  natives  call  Calofaroi 
"  under  the  light-houfe  before  mentioned, 
*'  near  the  harbour,  to  be  a  iea  rapidly  flow- 
"  ing,  and  forming  vortices.  It  does  not 
"  abforb  the  waters  in  its  vaft  gulph,  and  re- 
"  jedt  them  thrice  in  a  day,  as  Homer  tells 
"  us,  but  as  often  as  the  fea  runs  high  in  the 
"  Strait.5* 

From  the  expreflion  "  I  found  Charyb- 
"  dis'*  we  might  be  induced  to  believe 
that  he  made  his  obfervations  on  the  fpot» 
It  is  certain,  however,  that  he  does  not  ex- 
plicitly tell  us  fo  :  and,  when  treating  of  a 
phenomenon  of  which  he  was  fo  anxious 
to  obtain  an  accurate  knowledge,  which  he 
could  not  procure  even  from  the  Meilinefe 
failors,  it  is  fhrongly  to  be  prefumed  that 
he  wrould  not  have  fuppreffed  a  circumftance 
of  that  importance.  As  Charybdis  may  be 
feen  from  the  more,  if  he  only  went  thither, 
and  turned  his  eyes  towards  it,   he  might 

with 
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with  truth  afiert  he  had  difcovered  it.  The 
other  adjuncts  to  his  account,  that  Cha- 
rybdis  is  a  rapid  fea,  and  that  it  abforbs  and 
rejects  the  water  in  a  ftorm,  convince  me 
that  he  had  not  a  juft  idea  of  it,  but  fatisfied 
himfelf  with  the  old  tradition  concerning 
Charybdis. 

It  may  be  obferved  that  the  fituation  of 
Charybdis,  as  it  has  been  hitherto  defcribed9 
does  not  exactly  agree  with  that  affigned 
it  by  Homer.  Let  us  refer  to  the  Poet; 
The  goddefs  Circe  gives  the  following  di- 
rections to  UlyfTes,  with  refpecl:  to  the  na- 
vigation of  the  Strait  of  Meffina : 

Ot  &  Jy«  <THOin'Xoi3  o  /.lev  ougavov  si/gvv  ixavsi .... 
Toy  ^'£T£f  01  <rK07T£hOV  x®iXlA-a*COT£?0V  0tM4  OSWcw, 
Tb\-t)aiQV  aWfiKav.  hcu  ksv  h^ioiaTsuata;. 
T«  cfev  ,£^ivsog  Wtj  (Atyas  QuWoiei  it^riKa^ 
Tco  ^Ltiq  ha  XaguG&s  avstgpoi£fei  (tEhotv  u5»o. 

Hom.  Odyss.  XIL 

High  o'er  the  main  two  rocks  exalt  their  brow .... 

Clofe  by,  a  rock  of  lefs  enormous  height 

Breaks  the  wild  waves,  and  forms  a  dangerous  ftreight  j 

Full  on  its  crown  a  fig's  green  branches  rife, 

And  fhoot  a  leafy  foreft  to  the  (kips  -t 

Beneath, 
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Bdiieath,  Charybdis  holds  her  boift'rous  reign 
Mid  ft  roaring  whirlpools,  and  abfoibs  the  main. 

Pope. 

The  fifft  of  the  rocks  here  mentioned 
by  Homer  is  Scylla,  which  he  defcrlbes  at 
length  ;  and  near  the  other,  according  to 
this  poet,  Charybdis  is  fituated.  The  di- 
Itance  from  one  of  thefe  rocks  to  the  other 
is  an  arrow's  flight,  £  k2v  $ioi£eOcretcts9  which 
does  not  at  all  accord  with  the  prefent  fitua- 
tion  of  Scylla.  How  are  we  to  explain 
this  difagreement  ?  Shall  we  fay  that  Ho- 
mer, availing  himfelf  of  the  licence  in  which 
poets  are  indulged,  has  fpoken  hyperboli- 
cally  V  I  know  not  whether  the  connoifTeurs 
in  poetry  will  permit  fuch  a  licence.  Or 
fhall  we  fuppofe  that  Charybdis  was  once 
much_ nearer  to  Scylla;  but  that  in  a  long 
feries  of  ages,  it  has  changed  its  place  and 
removed  under  Meflina  ?  Such  a  fuggeftion 
might,  perhaps,  be  favourably  received,  if 
in  remote  times  any  confiderable  change 
had  taken  place  in  the  Strait ;  but  we  know 
not  of  any  ;  and  it  is  not  probable  that  a 
change   fo   remarkable  as  the  removal  of 

Charybdis 
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Charybdis  from  its  place,  would  have  been 
paffed  over  in  filence  by  Sicilian  writers. 
Within  the  prefent  century,  it  is  true,  this 
Strait,  of  which  fo  much  has  been  faid,  has 
become  narrower,  as  we  fhall  fee  in  Chap. 
XXIX  \  but,  at  the  fame  time,  we  know 
that,  long  before  this  event,  Charybdis  was 
fituated  where  it  is  at  prefent.  The  ancient 
and  uninterrupted  tradition  of  the  Meffinefe 
refpecting  this  facl:  is  confirmed  by  the  au- 
thority of  the  mod  celebrated  Italian,  Latin, 
and  Greek  writers — Fazello  tells  us,  "  Gha- 
"  rybdis  ex  parte  Sicilian,  paulo  fupra  Mef- 
*'  fanam" — *'  Charybdis  is  fituated  on  the 
"  fide  of  Sicily,  a  little  beyond  Meffina." — 
Ovid  fays, 

*'  Hinc  ego  dum  muter,  vel  me  Zanclsea  Charybdis 
Devoret !" 

8<Let  dire  Charybdis  in  Zanclaean  feas 
Devour  me  if  I  change  .!" 

And  it  is  well  known  that  Zancle  was 
the  ancient  name  of  Meffana,  now  Meffina. 
Tzetzes  in  Lycophron  fays,  CH  Xapu^«  -arep t 
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"MetmvYiv  e<?i — u  Charybdis  is  fituated  near 
"  MefFina." — Strabo,  Jikewife,  after  having 
mentioned   Meffina,    proceeds,  Aaycwlctt   g 

Tsro/jS-juft; — "  Charybdis  is  Teen  in  the  Strait 
"  a  little  before  we  reach  the  city."  Several 
other  writers  might  be  cited  to  the  fame 
purp  ofe. 

From  all  thefe  reafons  and  hiftorical  tefti- 
monies  we  muft  then  conclude  that  Homer 
was  not  exact  with  refpecl:  to  the  fituation 
of  Charybdis  ;  nor  can  it  be  a  great  offence 
to  fay  that,  in  this  paffage  of  his  long  poem, 
lie  has  certainly  nodded.  The  accuracy  of 
ieveral  of  his  defcriptions  of  various  places 
in  Sicily  cannot  be  denied.  It  is  fuch  that- 
we  muft  either  fuppofe  that  he  had  himfelf 
travelled  in  thofe  parts,  as  is  the  opinion  of 
many  ;  or,  at  leaft,  that  he  had  procured 
very  faithful  and  circumftantial  information 
from  others.  Of  this  the  rocks  of  Scylla 
are  an  example.  But,  as  to  the  fuppofed 
whirlpool  of  Charybdis,   and  its  fituation, 

I  think 
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I  think  we  may  venture  to  affirm  he 
never  faw  it  himfelf,  and  that  the  accounts 
he  had  received  of  it  led  him  into  error. 

We  will  now  enquire  what  foundation 
there  is  for  the  faying  which  became  pro- 
verbial ;  that "  he  who  endeavours  to  avoid 
Charybd'iS)  dafhes  upon  Scylla  j"  and  which 
was  applied  by  the  ancients  to  thofe  who, 
while  they  fought  to  fhun  one  evil,  fell  into 
a  worfe* 

On  this  fubjecl  I  like  wife  made  enquiries 
of  the  Meffinefe  pilots  above  mentioned,  and 
to  what  better  matters  could  I  apply  for  the 
elucidation  of  fuch  a  proverb  ?  They  told  me 
that  this  misfortune,  though  not  always,  yet 
frequently  happens,  unlefs  proper  meafures 
are  taken  in  time  to  prevent  it*  If  a  fhip  be 
extricated  from  the  fury  of  Charybdis,  and 
carried  by  a  ftrong  foutherly  wind  along  the 
Strait,  towards  the  northern  entrance,  it  will 
pafs  out  fafely  ;  but  mould  it  meet  with  a 
wind  in  a  nearly  oppofue  direction,  it  will 
become  the  fport  of  both  thefe  winds,  and, 
O  2  unable 
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unable  to  advance  or  recede,  be  driven  iri  & 
middle  courfe  between  their  two  directions^, 
that  is  to  fay,  full  upon  the  rock  of  Scylla, 
if  it  be  not  immediately  affifted  by  the  pilots. 
They  added,  that  in  thefe  hurricanes  a  land 
wind  frequently  rifes,  which  defcends  from 
a  narrow  pafs  in  Calabria,  and  increafes  the 
force  with  which  the  fliip  is  impelled  to- 
wards the  rock. 

Before  I  began  to  write  on  Scylla  and 
Charybdis,  I  perufed  the  greater  part  of  the 
ancient  authors  who  have  written  on  the 
fubjeft.  I  obferve  that  they  almefl  all  re* 
prefent  thefe  difaftrous  places  in  the  moft 
gloomy  and  terrifying  colours,  as  continually 
the  fcene  of  tempefts  and  fhipwrecks.  Thefe 
terrors  and  this  deftruftion,  however,  they 
are  far  from  exhibiting  in  the  prefent  times ; 
it  rarely  happening  that  any  mips  are  loft  m 
this  channel,  either  becaufe  their  pilots  pofTefs 
the  knowledge  requifite  for  their  preferva- 
tion,  or  becaufe  they  apply  for  the  neceffary 
afliftance.  Whence  then  arifes  this  great 
difference  between  ancient  times  and  the 

prefent  ? 
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prcfent  ?  Can  we  fuppofe  that  Scylla  and 
Charybdis  have  changed  their  nature  and 
become  lefs  dangerous  ?  With  refpecT:  to 
the  former,  we  have  feen  that  this  hypo- 
thec's is  contradicted  by  facl: ;  Scylla  Hill 
remaining  fuch  as  it  was  in  the  time  of  Ho- 
mer ;  and  with  regard  to  the  latter,  from 
the  Strait  of  Meffina  becoming  narrower, 
Charybdis  muft  be  at  prefent  more  to  be 
feared  than  formerly,  as  it  is  well  known  that 
an  arm,  channel,  or  ft  rait  of  the  fea  is  the 
more  dangerous  in  proportion  as  it  is  nar- 
row. I  am  rather  of  opinion  that  this  dif- 
ference arifes  from  the  improvement  of  the 
art  of  navigation,  which,  formerly  in  its  in- 
fancy, dared  not  launch  into  the  open  fea, 
but  only  creep  along  the  fhore,  as  if  holding 
it  with  its  hand — 

Alter  remus  aquas,  alter  tibi  radat  arenas, 
Tutus  eris  ;  medio  maxima  turba  mari. 

Propert.  lib-  iii. 

To  fhun  the  dangers  of  the  ocean,  fweep 

The  fands  with  one  oar,  and  with  one  the  deep. 

But   time,   fludy   and   experience   have 
O  3  rendered 
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rendered  her  more  mature,  better  informed, 
and  more  courageous  ;  fo  that  fhe  can  now 
pafs  the  wideft  feas,  brave  the  moft  violent 
tempefts,  and  laugh  at  the  fears  of  her 
childhood. 

To  exemplify  and  fupport  the  probability 
of  this  opinion,  it  will  not  be  necefTary  to 
recur  to  the   early  and   rude  ages ;  much 
more   modern   times  will  furnifh  us  with 
fufficient  proofs.    That  part  of  the  Adriatic 
which  feparates  Venice  from  Rovigno  in 
Iftria,  is  certainly  not  the  moft  propitious 
fea  to   navigators.      The  danger  of  being 
hurried  in  fix  hours  from  one  ihore  to  the 
other,  and  there  ftranded ;  the  frequency  of 
violent  winds  which  prevail  there  ;  the  mal- 
lows and  fand-banks  which  break  the  waves, 
and  render  them  wild  and  irregular ;   may 
certainly  caufe  fome   ferious   reflection  in 
thole  who  embark  to  make  the  parTage.     So 
lately  as  the  laft  century,  the  fhipwrecks  in 
this  fea  were  fo  numerous,  and  had  fo  ter- 
rified the  people  of  Rovigno,  that,  when  any 
one  was  obliged  by  urgent  bufmefs  or  any 

other 
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other  caufe  to  go  to  Venice,  he  considered 
himfelf  as  more  likely  to  die  than  live  ;  and, 
if  he  was  the  father  of  a  family,  ufed  to 
make  his  will  before  he  embarked.  The 
Advocate  Conftantini,  a  native  of  that  coun- 
try, and  a  man  of  learning  and  ingenuity, 
told  me  when  I  was  there,  that  he  had  read 
more  than  one  of  thefe  teftaments,  depcfited 
among  the  public  archives. 

But,  at  prefent,  I  will  not  fay  it  is  a  diver- 
fion  or  pleafure  to  make  this  pafTage,  iince, 
as  ftorms  are  not  unfrequent,  it  is  neceffary 
to  be  cautious ;  but  ferious  accidents  rarely 
happen.  I  have  myfelf  three  times  made 
it  without  meeting  with  any  caufe  of 
alarm.  To  what  can  this  difference  be  at- 
tributed but  to  the  improvement  of  the 
nautical  art  ?  Befides  that  the  mariners  of 
Rovigno  were  not  then  fo  expert  in  the 
management  of  their  veffels  as  at  prefent ; 
they  made  ufe  of  certain  barks  of  fo  im- 
proper a  conftruclion,  as  I  was  allured  by 
the  abovementioned  Conftantini,  that  it  was 
irnpofiible  they  mould  long  refill  the  vio- 
O  4.  lence 
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knee  of  the  fea.  Thofe,  on  the  contrary, 
that  have  been  built  fince  that  time,  being 
of  a  broad  and  flat  figure,  and  very  folid, 
are  capable  of  withftanding  the  molt  fuiiouS 
florras.  They  are  there  called  bracere,  and 
are  in  great  reputation  in  all  the  neighbour- 
ing countries.  We  here  find  a  part  of  the 
fea,  in  which  veffels  were  formerly  fo  fre- 
quently wrecked,  and  which  could  not  be 
traverfed  but  at  the  rifk  of  life,  now  deprived 
c>f  all  its  terrors,  and  rendered  eafily  paffable, 
merely  by  the  improvements  made  in  the 
art  of  navigation. 

x^s  a  farther  and  ftill  more  convincing 
proof  that  the  dangers  of  Charybdis  and 
Scylla,  though  in  themfelves  the  fame  that 
they  anciently  were,  have  been  diminifhed, 
and  the  dread  they  infpired  removed,  by  the 
rapid  advances  to  perfection  which  this  art 
lias  made  in  modern  times;  I  mall  adduce  an 
example  in  another  fea  no  lefs  an  object  of 
terror  from  tempefts  and  fhipwrecks,  I  mean 
the  Cape  of  Good  Hope,  called  the  Stormy 
Gape  by  the  hrft  difcoverer,  and  by  the 

mariners 
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mariners  of  thofe  times  the  Raging  Lion,, 
How  dreadful  were  the  dangers  of  this  place, 
where  the  two  oceans  defcending  down  the 
oppofite  fides  of  Africa  met  and  clamed  to- 
gether ;    where  contending   winds,   whofe 
power  was  greater  in  the  boundlefs  ocean  ; 
where  mountainous  waves,  rocks,  and  whirl- 
pools threatened  inevitable  deftruclion  !  What 
preparations,  what  caution,  were  thought 
neceflary  for  the  fhip  which  was  to  make 
this   dangerous  paflage !    Able  pilots  who 
had  frequently  made  the  voyage ;  mads  and 
yards  fecured  by  additional  ropes;   a  large 
fupply  of  fails  and  cables,  thicker  and  ftrong- 
er  than  ufual ;  and  a  double  rudder,  that,  in 
cafe  one  mould  be  damaged,  there  might  be 
another  to  a£t.     The  mariners  were  to  be 
fattened  to  their  ports  by  itrong  ropes ;  the 
paifengcrs  fTiut  down  below,  and  the  deck 
Jeft  clear  for  the  crew  ;  a  number  of  whom 
flood  with  hatchets  in  their  hands,  ready  to 
cut  away  the  marts  fhould  it  be  necefiary. 
The  guns  were  (lowed  in  the  hold  as  bal- 
Jaft,  and  the  port- holes,  windows,  and  every 
kind  of  aperture,  carefully  ciofed.      Such 

were 
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were  the  precautions  taken  in  the  laft  cen* 
tury  on  doubling  the  Cape  of  Good  Hope  ; 
but  how  few  of  them  are  now  necefiary  to 
perform  this  voyage  in  perfect  fafety  !  Of 
this  I  have  had  the  fatisfaction  .to  be  certified 
by  an  Englifh  gentleman,  Mr.  Macpherfon, 
with  whom  I  had  the  pleafure  of  converting, 
in  Pavia,  in  July  1790,  and  who  had  twice 
doubled  this  Cape  in  his  voyages  to  India  ; 
a  gentleman  of  great  refpectability  for  his 
information,  for  the  various  long  voyages  he 
has  made,  and  the  honourable  employments 
he  has  held. 

The  facility  with  which  this  paffage  may 
now  be  made,  is  therefore  the  confequence 
of  the  perfection  to  which  the  art  of  navi- 
gation has  arrived ;  and  the  fame^  we  may 
conclude  withrefpetl:  to  Charybdis  and  Scyk 
la,  which,  at  prefent,  have  nothing  terrible 
but  the  name,  to  thofe  who  pafs  them  with 
the  requifite  precautions. 


CHAP. 
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CHAP.     XXVII. 


PHOSPHORESCENT     MEDUS2E     OBSERVED 
IN  THE  STRAIT  OF  MESSINA. 


Origin  of  this  name^  as  alfo  ofthofe  offea-jellies 
orfea-nettles — Very  few  authors  have  writ- 
ten concerning  them^  and  none  attempted 
their  complete  hiftory— 'The  Jketch  given  by 
Lceflingius  more  proper  to  excite  than  gratify 
curiofity — Great  fear  city  of  phofphorefcent 
medufa  compared  with  thofe  not  phofpho- 
refcent— A  great  number  of  them  accidentally 
met  with  by  the  author  in  the  Strait  of 
Meffina — Their  organization  and  manner 
of  fwimming  in    the  fea   neceffary  to   be 
known  to  under/land  their  phofphorefcence 
— The  form  of  their  body  fimilar  to  the 
nmbella,  or  top^  of  a  fungus  y  convex  on  the 
tipper  party  and  concave  in  the  under — 
purni/hed  with  twelve  tentacula  or  feelers 
6  —The 
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—The  umbella  of  thefe  tnedufa  thicker  in 
the  upper  part — Aperture  and  cavity  in 
the  upper  part  of  the  umbella,  which  pro- 
bably is  the  mouth  and  flomach  of  thefe 
animals— Extreme  fimplicity  of  this  um- 
bella— Parts  in  this  cavity  refembling  in- 
teftines  and  trachea — Fine  mufcular  mem- 
brane in  the  lower  internal  parts  of  the 
umbella — "The  ten  taenia  or  feelers  defcribed 
— No  appearance  of  the  circulation  of  the 
humours  in  thefe  medufa — They  diffolve 
almof  entirely  into  a  fait  liquor ',  the  fait  of 
which  is  found  to  be  muriate  of  foda  (fca~ 

falt) — -Sea-water  forms  the  greater  pari 
of  the  f ub fane  e  of  thefe  animals  — Proofs 
of  organization  even  in  thofe  parts  of  the 
meduftse  in  which  it  is  not  apparent —  The 

fyftole  and  diaftole  in  the  umbella  of  the 
tnedufa  the  caufe  of  their  progreffive  motion 
in  thefea — Without  this  alternate  action 
they  would  fink  to  the  bottom — The  feat  of 
their  fyjtole  and  diaflole  exchfivcly  in  the 

fne  mufcular  membrane  above  mentioned — ■ 
Thefe  motions  not  diminifed  by  taking  the 
tnedufa  out  of  the  water ;   bat  ceafe  when 

the 
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,  ihe  mujctdar  membrane  is  dried  or  corrupts 
' — Not  abfolutely  afcertained  byfacJs,  whe+ 
tbcr  thefyflole  and  diajlole  be  independent 
of  the  will  of  the  animal— Particular  mo- 
tions in  the  parts  refembling  intefines  and 
trachea  in  the  canity  of  the  umbella — Con* 

Jreclure  that  the  former  are  real  intejlines — - 
'The  phofphorefcence  of  the  medufa  and  its 
phenomena  obferved  by  night  in  the  fea, 
and  in  veffels  filled  with  fea-  water —  This 
greatejl  during  the  fyftole,fomcwhat  lefs  in 
the  diajlole,  and  leaf  in  the  intervals  of 
reft — -Does  not  entirely  ceafe  till  the  medufa 
is  dead,  and  put  refaction  commences — Me- 
thods which   will  render  a  very  J mall  de- 
gree of  it  fenfible — The  fame  phenomena 
vbfervable  in  dead  medufa  left  in  the  dry — = 
Medufa  which  are  dead,  ahnofi  entirely 
diffblved  into  a  liquor,  and  which  no  longer 
fhine ;  if  they  are  immerfed  in  fre/h  water t 
immediately  become   lucid,  communicating 
their  refple?idence  to  the  water — The  fame 
appearance   not  obftrvable   if  fea-watcr 

be    ufed —Rain    falling    on    medufa 

which   are   no  lo?iger  phofphcrefcent,  re* 
fores   their  luminous  appearance,  which 

,    cannot 
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cannot  be  effected  by  fprinkling  them  with 
-s^Jga-water,  in  imitation  of  rain — Fricliori 
not  only  increafes  the  brightness  of  theif 
lights  but  re/lores  it  when  apparently  ex- 
tinguifbed — By  means  of  this  friclion  the 
phofphorcfcence  may  be  communicated  to 
^watery  but  much  more  frongly  to  fre/h 
than  to  fait  water — Beautiful  phofphoref 
ccnces  produced  in  well-water  by  fqnee%ing 
fome  medufiz  in  it — This  phofphorcfcence  y 
when  it  had  ceafed,  again  appeared  on 
fzaking  the  'water — Artificial  heat  more 
proper  than  that  of  the  atmofphere  to  re- 
Jlore  the  light  of  the  water  'when  agitation 
alone  is  infufficient — Human  urine,  both 
with  regard  to  the  intenfiy  and  duration 
cfthis  phq/phorefcence,  not  inferior  to  fre/h 
water — No  liquor  in  this  exceeds  milk — ■ 
P leafing  appearances  produced-  by  this 
phofphorefcent  liquor  when  poured  into 
a  glafs,  or  'when  the  hand  is  plunged  in- 
to  it — This  phofphorcfcence  in  milk  when 
loft  may  be  refored  by  throwing  it  forcibly 
againft  any  hard  body — Thefe  phenomena 
more  confpicuous  in  milk  than  in  other  li- 
quors— The  phofphorefcence  of  thefe  medu- 


(    ^7    ) 

fa  does  not  extend  to  the  whole  of  their  ho* 
dies — No  appearance  of  light  in  the  umbella 
except  at  the  edges — The  light  very  frong 
in  the  larger  tentacula,  and  feeble  in  the 
purfe  that  communicates  with  an  aperture 
in  the  umbella,  which,  probably,  is  the 
mouth  of  the  animal — This  light  dif co- 
vered to  refide  in  a  rather  thick  and  adhe- 
five  humour,  which  motjlens  and  covers  the 
three  parts  above  mentioned — This  hu- 
mour mujl  be  recent  to  be  endowed  with 
its  luminous  quality— Great  differende  be" 
tween  thefe  medufte  and  others  that  the  au- 
thor had  before  obferved  in  other  Jeas9 
which  do  not  become  phofphorefcent  till  they 
putrefy  and  become  fetid  ;  direclly  contrary 
to  'what  is  obfervable  in  thefe — Thefe  me- 
dufa  contain  two  humours',  the  one  in  con- 
fiderable  abundance,  fait,  and  not  offenfive 
to  the  tqfte ;  the  other  much  lefs  in  quan- 
tity, acrid,  naufeous,  and,  when  applied  to 
the  fkin  of  the  more  tender  parts  of  the 
body,  caufing  a  difagreeable  fenfation—The 
medufa  ufually  frequent  thofe  parts  of  the 
fea  thai   are  calm — Different    names  by 

which 
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which  they  are  known  at  Mejjina  and  In 
the  Lipari  ijlands — Probable  that  they 
feed  on  fmalljijh — Manner  in  which  they 
take  their  prey—^Conjetlure  that  they  are 
true  hermaphrodites — A  new  fpecies  of 
medufa  characlerized — Two  kinds  of  fea 
glow-worms  obferved  by  the  author  in  his 
travels  in  Sicily \fimilar  to  thofe  he  had 
fome  years  before  noticed  in  the  Gulph  of 
Genoa ,  the  Archipelago ,  and  the  Black  Sea. 

A.MONG  the  animals  which  from  their 
tendernefs  of  body  have  been  ranked  by  fyf- 
tematic  naturalifts  in  the  order  of  Mollufca, 
there  is  a  lingular  genus,  well  known  to  the 
ancients,  and  denominated  by  fome  moderns 
fea-nettles,  by  Reaumur  fea-jellies,  and  by 
I/mnseus  medufe  ;  appellations,  all  of  which 
have  an  allufion  to  fome  exterior  character 
of  thefe  animals  ;  it  having  been  obferved, 
that  on  touching  them  they  produce  a  pun- 
gent fenfation  like  the  nettle ;  that,  being 
handled,  they  diflblve  between  the  fingers 
like  a  jelly ;  and  that,  from  their  ftrange 
form,  they  in  fome  meafure  referable  the 

head 
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head  of  the  fabulous  Medufa.  Ariftotle, 
who  wrote  in  Greece,  and  Pliny,  who,  long 
after,  copied  him  in  Italy,  were  the  firft  who 
gave  fome  imperfect  accounts  of  the  life 
and  habits  of  thefe  curious  animals.  I 
know  of  no  authors  who  have  fmce  written 
on  them,  Reaumur  and  Dicquemare  ex- 
cepted. The  former,  in  the  Memoirs  of  the 
Royal  Academy  of  Sciences  at  Paris  for  the 
year  171  o,  has  confidered,  in  an  effay  of 
fome  length,  the  manner  in  which  the  local 
motion  of  fome  fpecies  of -medufae  is  effect- 
ed; and  the  latter,  in  feveral  memoirs  in  Ro- 
zier's  Journal  de  Pbyjiquei  has  examined 
their  organic  ftructure  and  various  motions. 
Neither  of  thefe  authors,  however,  has 
made  any  mention  of  a  remarkable  quality 
in  thefe  medufse ;  I  mean,  that  they  are  phof- 
phorefcent.  I  do  not  know  that  this  fpecies 
has  hitherto  been  defcribed  :  I  only  know 
that  Lceflingius  afTerts  that  he  had  feen  it, 
according  to  what  Linnsus  fays  in  his  Amce- 
nitates  Academic  a  in  the  following  words : 

"  DodiffimusLceflingius5  inter  Hifpaniam 
vol.  iv.  P  "  et 
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"  et  Americam,  vidit,  in  alto  marl,  medufas 
"  aliaque  zoophyta,  pacata  aqua,  difperfa 
"  per  sequora,  et  nodhi  inftar  totidem  cande- 
"  larum  lucere,  et  exortis  ventis  fenfim  fub- 
"  fidere  et  lucem  fufFocari." 

"  The  learned  Loefiingius  faw  in  the  fea 
"  between  Spain  and  America  medufss,  and 
"  other  zoophyta,  difperfed  over  the  water, 
"  when  calm,  and  fhining  in  the  night  like 
"  fo  many  candles.  When  the  wind  rofe, 
"they  gradually  fank,  and  their  light  dif- 
"  appeared. " 

But  this  account  is  much  too  concife  and 
imperfect  to  be  fatisfadtory,  and  ferves  ra- 
ther to  excite  than  gratify  our  curiofity. 
Nor  am  I  furprifed  at  the  want  of  precife 
obfervations  relative  to  this  phofphorefcent 
xjuality,  as  the  medufae  which  are  pofTeiTed 
of  it  are  extremely  few  compared  with  thofe 
which  are  deftitute  of  it.  I  had  an  oppor- 
tunity of  examining  many  of  them  in  the 
fea  of  Genoa,  as  alfo  in  the  Adriatic,  the 
Archipelago,  and  the  Thracian  Bofphorus  ; 
2  but 
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but  I  did  not  find  one  which  was  luminous 
by  night.  I  only  met  with  thefe  by  a  kind 
of  fortunate  accident  in  the  Strait  of  Meiliha, 
and  firft  difcovered  them  when,  alter  my  ex- 
curfion  to  the  rock  of  Scylla,  -I  returned  to 
that  city.  As  I  remained  there  Teveral  weeks, 
not  only  to  cbferve  Chary bdis  and  Scylla,  but 
alfo  the  amrri  its  taken  in  the  fiiheries  in  that 
Strait,  and  the  foffil  productions  of  the  moun- 
tains and  hills  in  the  vicinity,  I  had  fufficient 
opportunity  to  examine  and  ftudy  this  fpe- 
cies  of  medufa,  of  which  there  are  great 
quantities  in  this  channel  of  the  fea.  But 
it  is  not  poffible  to  give  the  reader  a  clear 
and  precife  idea  of  this  phofphorefcence, 
without  firft  briefly  defcribing  the  organiza- 
tion of  thefe  animals,  and  the  manner  in 
which  they  fwim  in  the  water,  and  transfer 
themfelves  from  place  to  place ;  both  of 
which  have  a  direct  and  immediate  relation 
with  their  luminous  quality. 

With  refpedr.  to   the  firft :   the  form  of 

the  body  of  thefe  medufa:  may  be  compared 

to  the  umbella  of  a  fungus,  convex  on  the 
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upper  part,  and  concave  in  the  under,  the 
diameter  of  which  may  be  two,  three,  or 
four  inches,  according  to  the  fize  of  the 
animal.  And  as  the  umbella  in  many  fungi 
becomes  thinner  towards  the  edges,  the  fame 
is  obfervable  in  the  umbella  of  thefe  animals 
(for  by  this  name  I  fhall  continue  to  call  it), 
which  likewife  is  cut  at  the  edges  into  a 
kind  of  fine  fringe.  Where  the  concavity" 
of  the  umbella  in  the  fungi  is  attached  to 
the  central  ilalk,  we  find  adherent,  in  that 
of  the  medufse,  towards  the  middle,  four 
long  cylindrical  bodies,  which,  with  the  fyf- 
tematic  naturalifls,  I  mall  call  tentacula,  or 
feelers ;  befides  eight  other  lateral  ones, 
which  are  much  thinner,  and  adhere  longi- 
tudinally to  the  internal  lides  of  the  umbella. 
But  this  general  defcription  requires  a  more 
circumftantial  detail. 

The  umbella  of  each  of  thefe  medufse  in 
the  external  parts  is  llightly  convex,  and 
here  the  furface  is  extremely  fmooth,  and 
covered  with  a  humid  flime,  even  when  the 
animal  is  out  of  the  water.     It  is  thickefl 
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in  the  higher!  parts,  and  becomes  gradually 
thinner  in  the  lower.  In  the  higher!  part 
of  its  cavity  is  an  aperture  which  opens 
into  a  kind  of  gelatinous  purfe,  communi- 
cating with  four  lateral  orifices.  By  thefe 
the  Tea-water  enters,  and  i flues  again  by  the 
aperture  ;  and  that  which  again  has  entered 
the  aperture  paffes  through  the  purfe,  and 
goes  out  at  the  four  orifices.  I  fufpect  this 
aperture  to  be  the  mouth  of  the  animal,  and 
that  the  purfe  acts  the  part  of  a  ftomach,  at 
ieaft  a  receptacle,  in  which  the  food  is  di- 
gefted ;  though  I  never  difcovered  any 
within  it,  but  always  found  it  appear  to  be 
empty. 

The  fubftance  of  the  umbella  is  fo  tender 
and  delicate  that  it  may  eafily  be  cut  with 
a  thread  ;  it  has  alfo  fuch  tranfparency,  that 
it  is  equal,  in  that  refpecl:,  to  the  pureft  cry- 
ftal.  In  the  greater  part  of  it,  neither  the 
anatomical  knife,  nor  the  eye  amfted  with 
the  lens,  candifcover  either  veffels,  fibres,  or 
other  diffimiiar  parts,  which  are  found  in 
almoft  all  animals.  It  prefents  the  appear- 
P  3  ance 
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ance  of  a  perfectly  fimple  homogeneous 
jelly ;  only,  at  the  top  of  the  cavity,  we 
difcover  four  fmall  groups  of  long  thin  bo- 
dies, entwined  together,  and  formed  like  in- 
terlines, adhering  to  an  entangled  mafs  of 
fmall,  extremely  tranfparent  tubes,  of  a  hl- 
ver  colour,  and  with  lides  fufficiently  elaftic 
to  preferve  their  round  figure  when  cut 
tranfverfely.  From  the  repeated  examina- 
tions I  made  of  them,  I  was  convinced  that 
they  do  not  convey  any  kind  of  liquor. 
The  great  analogy  they  have  to  the  tracheae 
of  infects  might  induce  us  to  fuppofe  that 
thefe  tubes  are  intended  for  the  fame  ufe.  At 
any  rate  it  cannot  be  improper  to  call  them 
trachea-form  tubes. 

In  the  fame  manner  as  in  the  higheft 
part  of  the  cavity  of  the  umbella  we  difcover 
the  fmall  organized  bodies  above  defcribed, 
we  likewife  obferve,  at  the  internal  edges 
of  the  fame,  another  organized  itructure, 
confiding  of  a  very  thin  mufcular  mem- 
brane, which  rifes  from  the  bottom  about 
half  an  inch  or  a  whole  one,  according  to 

the 
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the  fize  of  the  medufa.  Where  this  mem- 
brane exifts,  the  great  tranfparency  of  the 
umbella  is  fomewhat  obfcured. 

We  will  now  proceed  to  fpeak  of  the 
tentacula  :— and  firft  of  the  largeft,  which 
we  have  faid  to  be  four  in  number.  Thefe 
in  their  lower  part  grow  out  of  the  edges 
of  the  umbella,  and  by  their  higher  are  at- 
tached to  the  upper  parts  of.  its  cavity,  in- 
cluding in  the  middle  the  aperture  which 
we  have  conje&ured  to  be  the  mouth  of  the 
animal.  Each  of  thefe  has  a  flight  longi- 
tudinal furrow,  terminated  by  two  mem- 
branous appendages,  moiftened  by  a  vifcous 
humour.  On  examining  them  internally, 
they  are  found  to  be  compofed  of  fmall 
muicular  fibres,  clofely  entwined,  and  ex- 
tended lengthwife.  In  the  middle  of  them 
there  is  a  channel  running  their  whole 
length.  They  are  fufficiently  tranfparent 
for  this  to  be  vifible.  It  contains  a  number 
of  globular  molecules,  which,  by  a  preffure 
of  rhe  finger  on  the  tentacula,  may  be  put 
in  motion ;  a»d  they  may  be  made  to  iflue 
P  4  from 
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from  the  lower  part  of  the  tentacular,  or 
from  any  other  point,  by  cutting  the  latter 
tranfverfely. 

The  eight  other  lateral  tentacula  are  much 
thinner,  but  longer.  They  have  the  fame 
mufcular  appearance,  and  are  perforated  in 
the  middle  through  their  whole  length. 

The  tentacula,  therefore,  both  large  and 
fmall,  may  be  confidered  as  veffels  or  chan- 
nels, though,  as  we  (hs.ll  fee  prefently,  they 
are  likewife  deftined  to  other  ufes.  I  muft 
obferve,  however,  that  no  circulation  or  mo- 
tion of  the  fluids  of  thefe  medufse  has  been 
difcovered  by  the  moil  careful  and  minute 
examination,  with  the  beft  microfcopes. 
The  body  and  the  tentacula  of  thefe  animals 
are  of  a  tranfparent  light  blue,  without  any 
mixture  of  other  colours,  with  which  fome 
other  fpecies  are  pleafingly  variegated. 

On  taking  one  of  thefe  medufae  in  my 
hand,  it  did  not  fuddenly  dhTolve,  as  others 
have  been  defcribed  to  do.     It  remained  at 
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firfl  entire,  even  when  rubbed  between  the 
fingers,  which,  on  preffing  it,  felt  a  mode- 
rate refinance.  After  fome  minutes  it  be- 
gan to  give  out  water,  which  it  continued 
afterwards.  This  effect  was  not  produced 
either  by  the  warmth  of  the  hand  or  the 
preflure  ;  at  leaft  the  latter  only  accelerated 
it.  When  the  medufa  is  laid  on  a  table,  or 
any  other  body,  a  moifture  begins  to  drop 
from  it,  and  continues  to  do  fo,  till  the 
whole  is  changed  into  an  extremely  tranf. 
parent  liquid.  Some  of  thefe  medufae 
weighed  fifty  ounces  ;  and  the  liquor  into 
which  they  are  gradually  reduced  being 
carefully  collected  in  a  veffel,  was  found  to 
want  in  weight  very  little  of  thofe  fifty 
ounces.  The  final!  difference  may  probably 
be  occafioned  by  the  part  of  the  liquor 
which  evaporates  during  the  diffolution  of 
the  medufa.  What  remains  is  only  fome 
thin  dry  pellicles  of  the  weight  of  about 
five  or  fix  grains.  This  liquor,  wThen 
tailed,  has  the  faltnefs  of  fea-water,  and  when 
evaporated  to  drynefs  leaves  in  the  veiTel  a 
quantity  of  muriate  of  foda  (fea-falt),  fome- 

what 


f     2'8     ) 

what  lels  than  an  equal  quantity  of  lea  water 
would  furnifh.  This  fait  tafte  is  equally 
perceivable  on  touching  the  medufa  with 
the  tongue,  either  during  its  actual  diffolv- 
ings  ®x  when  it  is  firft  taken  out  of  the  fea 
and  wafhed  in  frefh  water  ;  provided,  in  the 
latter  cafe,  it  be  touched  in  a  part  where  it 
lias  been  cut.  It  is  therefore  evident,  that 
the  fea-water,  penetrating  the  organic  tex- 
ture, conftitutes  the  greater  part  of  the  vo- 
lume of  thefe  animals.  This  property  is,  in 
my  opinion,  extremely  lingular  -,  at  leaft, 
among  the  various  marine  mollufca  that  I 
have  examined,  I  do  not  recollect  to  have 
met  with  one  of  a  fimilar  kind. 

I  muft-Iikewife  obferve,  that  this  diffolu- 
tion  of  the  body  of  the  medufa  not  only  takes 
place  when  it  is  kept  out  of  the  water,  but 
even  while  it  continues  in  fea-water  con- 
tained in  veffels,  if  thefe  are  too  narrow, 
ssad  the  water  not  frequently  renewed.  The 
eaufe  in  both  cafes  is  the  fame  ;  and  is,  no 
doubt,  the  injury  and  fra&ure  of  the  folid 
parts,  occafioned  by  the  removal  of  the  me- 
dufa 


(     2I9     ) 

dufa  from  its  natural  ftate  ;  in  confequence 
of  which,  the  liquids,  being  no  longer  con- 
fined within  the  body,  gradually  ooze  out. 
It  is,  therefore,  fufficiently  evident  that, 
notwithstanding  we  can  difcover  no  appear- 
ance of  organization  in  the  greater  part  of 
the  body  of  the  medufa,  we  cannot  deny 
that  it  exifts ;  at  leaft  we  are  forced  to  ad- 
mit a  delicate  fpongy  and  bibacious  fub- 
ftance,  which  attracts  and  retains  within  it 
the  fea-water,  though  from  its  tranfparency, 
and,  perhaps,  likewife  from  the  extreme 
finenefs  of  its  texture,  it  is  not  vifible. 

Having  thus  fufficiently  examined  the 
form  and  ftru<3:ure  of  our  medufe,  we  will 
now  proceed,  as  was  propofed,  to  defcribe 
their  natural  motions ;  which  may  be  con- 
fidered  as  the  principal  attribute  that  charac- 
terizes them  as  real  animals. 

Thefe  motions  do  not  differ  from  thofe 
of  the  medufse  which  are  not  phofphoref- 
cent,  and  confift  in  an  almofl  continual  con- 
ftriclion  and  dilatation  of  the  umbella.When, 
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from  a  boat,  we  attentively  obferve  a  fwim- 
ming  medufa,  while  the  fea  is  calm,  we  per- 
ceive that  it  turns  the  convex  part  of  the 
umbella  in  an  oblique  direction  to  the  fur- 
face  of  the  water,  and  that  the  edges  oc- 
cupy the  place  behind.   Thefe,  every  five  or 
fix  feconds,  fuddenly  contract,  and  a  mo- 
ment after  enlarge.    '  The  medufa,  which  is 
always  immerfed  in  the  water,  and,  confe- 
quently,  has  the  cavity  of  the  umbella  con- 
ftantly  full  of  it,  at  every  contraction,  or 
fyftole,  prerTes  out  the  included  water,  for- 
cing it  againft  the  internal  parts  of  the  um- 
bella, by  which  impulfe  the  medufa  proceeds 
one  ftep.     Soon  after  it  caufes  another  fyf- 
tole,  by  which,    receiving   a  new   impulfe 
from  the  water,   it   again  moves  forwards ; 
and  this  fyftole  being  incefTantly  repeated, 
and  followed  a  moment  after  by  the  dilata- 
tion, or  diaflole,  the  animal  has  a  flow  pro- 
greffive  motion  through   the  fea.     At  the 
fame  time  the  tentacula  ftretch  out  from  the 
edges  of  the  umbella,  extended,  and  group- 
ed together.    This  reciprocal  motion,  which 
hereafter,  for  the  fake  of  brevity,  I  fhall  call 
6  ofcil- 
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ofcillation,  is  neceflary  to  enable  the  medufa 
to  fwim,  and  remove  from  place  to  place  ; 
otherwife  it  would  fink  to  the  bottom,  as  it 
is  fpecifkaliy  heavier  than  the  fea-water. 

This  latter  fad:  I  was  certified  of,  not 
only  by  the  experiments  I  made  in  the 
Strait  of  Meffina,  but  by  attentively  obferv- 
ing  feveral  medufse  in  veflels  filled  with  fea- 
water.  In  thefe  likewife  I  could  perceive 
feveral  circumftances  relative  to  the  ofcilla- 
tion, which  it  was  impoflible  to  difcover 
while  they  remained  in  their  native  habita- 
tion. I  could,  for  example,  afcertain  how 
much  the  periphery  of  the  umbella,  which 
approached  to  that  of  a  circle,  contracted  at 
every  fyftole  ;  and  perceived  that  the  con- 
traction was  about  two,  three,  or,  at  mod, 
four  lines.  I  favv  that  the  ofcillation  refided 
only  in  the  umbella,  and  that  it  was  entirely 
independent  of  the  purfe  and  the  large  and 
fmail  tcntacula :  fince  if  all  thefe  parts  are 
cut  away,  the  ofcillation  will  continue  ex- 
actly the  fame,  I  perceived  likewife,  that 
though  this  motion  extends   through  the 

whole 
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whole  of  the  umbella,  a  great  part  of  it  only 
moves  by  a  confentaneous  vibration. 

This  the  following  experiments  evidently 
proved,  I  raifed  a  circular  piece  of  the 
umbella,  an  inch  in  diameter,  towards  the 
upper  parts,  cutting  it  tranfverfely  and  pa- 
rallel to  the  edges.  This  piece  no  longer 
ofcillated,  and  was  infenfible  to  any  ftimu- 
lus  ;  though  the  ofcillation  flill  continued 
for  a  long  time  in  the  remainder  of  the 
iimbella.  This  remainder  I  diminifhed  flill 
more,  by  cutting,  tranfverfely,  another  circu- 
lar portion  from  the  umbella  ;  which  por- 
tion likewife  no  longer  manifefted  the  leafl 
fign  of  ofcillation.  By  repeated  fedions  of 
this  kind,  I,  at  length,  difcovered  the  feat 
and  origin  of  the  ofcillation  in  thefe  medufse. 
1  have  already  mentioned  a  fine  mufcular 
membrane  which  extends  from  the  edges 
of  the  umbella  a  certain  fpace,  and  flretches 
over  its  inner  fides.  This,  when  viewed 
with  the  lens,  is  found  to  be  compofed  of 
an  immenfe  number  of  carnous  tranfverfal 
fibres,  parallel  to  each  other3  and  clofely  ad- 
hering 
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hering  to  the  gelatinous  fubflance  of  the 
umbella.     On  the  action  of  thefe  tranfverfa! 
fibres,   and   their  relaxation,   depends  the 
whole  play  of  the  ofcillation.     As  often  as 
they  are  fhortened,  the  portion -of  the  um- 
bella to  which  "they  are  attached  is  forced 
to  contract ;  in  confequence  of  which  the 
fame  contraction  extends  to  the  remainder 
of  the  umbella.     This  produces  the  fyftoie 
of  the  medufa  ;  from  which  we  eaiily  un- 
derftand  the  nature  of  the  diaftole,  which 
refults  from  the  relaxation  of  the  fame  fibres. 
So  long,   therefore,  as  we  take  from   the 
umbella  a  part  in  which  there  are  none  of 
thefe  mufcular   fibrillar,   it  will,  when  de- 
tached, have  no  ofcillation  ;  but  this  is  not 
the  cafe  when  it  is  united  to  a  portion  of 
them,  as  I  have  fatisfied  xnyfelf  by  obferva- 
tion  and  experiment.    When  a  circular  piece 
of  the  medufa3  which  contained  no  carnoes 
fibres,  was  cut  out  of  the  medufa,  and,  for 
the  greater  convenience  and  precision  in  the 
experiment,-  laid  on  a  dry  table,  it  did  not 
ofcillate  ;    but  it  had  this  motion,   and  It 
continued  for  a  long  interval  if  it  was  fur- 
rounded 
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rounded  by  thefe  fibres ;  and,  when  the 
ring  which  contained  thefe  fibres,  and 
which,  in  the  larger  medufae,  is  about  the 
breadth  of  an  inch,  was  laid  alone  on  the 
table,  it  was  curious  to  fee  in  what  manner 
It  became  confiderably  narrower  at  every 
fyftole. 

Thefe  experiments  led  to  others,  which 
I  {hall  here  defcribe.  I  cut,  tranfverfely, 
the  ring  which  contains  the  mufcular  fibres 
into  feveral  pieces.  Each  of  thefe  pieces 
ofcillated ;  and,  in  them,  the  play  of  the 
fibres  in  action  was  vifible  in  an  extraor- 
dinary manner.  From  time  to  time  they 
fuddenly  became  fhorter,  and  then  the  pic:e 
which  contained  them  became  likewife 
fhorter  and  thicker  i  a  moment  afier,  they 
returned  to  their  former  length,  and  the 
containing  piece  became  thinner  and  longer. 
The  motions  of  the  cut  pieces  refembled 
thofe  of  a  worm,  which,  as  it  glides  along, 
firft  lengthens  and  renders  thin  its  body, 
and,  afterward,  ihortens  and  thickens  it. 

Ide- 
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I  detached,  with  a  very  fmall  pair  of 
pincers,  the  rrmfcular  membrane  from  a 
portion  of  the  ring  ;  when  the  ofcillation 
immediately  ceafed  ;  as  it  likewife  did  if 
the  fibres  were  only  cut  in  feveral  places. 

From  thefe  experiments  I  naturally  con- 
cluded :  Firft,  that  the  feat  of  the  ofcillation 
is  placed  in  the  above-defcribed  mufcular 
membrane  :  Secondly,  that  the  gelatinous 
part  of  the  umbella  ofcillates  from  the  im- 
mediate communication  it  has  in  the  lower 
parts  with  this  membrane  :  Thirdly,  that 
the  ofcillation  does  not  ceafe  though  the 
medufse  be  transferred  from  their  native  ele- 
ment to  the  land.  During  twenty-four 
hours,  fome  of  the  larger!  medufa?,  being 
laid  in  a  dry  place,  did  not  ceafe  to  ofcillate, 
notwithstanding  they  had  diffolved  till  they 
fcarcely  retained  one  third  of  their  fubftance,. 
Towards  the  expiration  of  this  time,  indeed, 
the  ofcillation  became  feeble,  flow,  and  in- 
terrupted. But,  when  it  appeared  to  have 
entirely  ceafed,  it  might  frequently  be  re- 
newed by  friction,  or  punctures  made  in 
vol*  iv.  Q_  the 
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the  mufcular  membrane  of  the  umbella«> 
Even  when  the  gelatinous  ring  to  which 
this  membrane  is  clofely  attached  was  taken 
out  of  the  medufa  and  cut  in  pieces,  every 
piece,  by  thefe  means,  might  be  made  to 
refume,  for  Tome  time,  its  ofcillation ;  which, 
in  fhort,  only  ceafed  when  the  group  of 
tranfverfe  fibres  was  either  dried  up  for  want 
of  moifture,  or  corrupted  and  deftroyed 
from  excefs  of  it. 

This  pertinacious  continuation  of  motion 
in  the  medufae,  when  dying  and  fevered  in 
pieces,  may  be  thought  an  incontestable 
proof  that  this  motion  is  independent  of  the 
will  of  the  animal,  like  the  pulfation  of  the 
heart  of  a  frog,  tortoife,  or  ferpent,  when 
taken  out  of  the  thorax  of  thofe  crea- 
tures. I  will  not,  however,  venture  abfo- 
lutely  to  affirm  this.  I  have  frequently 
obferved  the  fwimming  medufe  in  the 
{hallows  of  the  Strait  of  Meffina.  Some  of 
them,  after  having,  by  their  ofcillation,  fuf- 
tained  themfelves  for  fome  time  at  the  fur- 
face  of  the  water,  ceafed  to  ofcillate,  and 

gradually 
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gradually  fank  to  the  bottom  by  their  own 
weight.  There  they  remained  motionlefs 
for  a  quarter  of  an  hour,  half  an  hour,  or 
more ;  when,  refuming  their  ofcillation, 
they  began,  by  degrees,  to  afcend,  and  rofe 
to  the  furface  of  the  water.  Other  medufse, 
if  the  depth  of  the  water  were,  for  example, 
four  feet,  would  fink  in  it  two  ;  and  then, 
their  ofcillation  recommencing,  return  to  the 
furface.  Does  not  therefore  the  ceflation  of 
this  motion,  and  its  renewal,  in  thefe  circum- 
flances,  appear  to  depend  on  the  will  of  the 
animal  I  I  leave  it  to  the  enlightened  reader 
to  form  his  own  judgment,  contenting  my- 
felf  with  a  fimple  and  faithful  narration  of 
fadts. 

I  cannot  omit  to  mention  a  motion  of 
another  kind  which  is  obfervable  in  the  long 
and  fhort  tentacula,  and  in  die  long  and  thin 
parts  formed  like  inteftines.  With  refpect 
to  the  former,  the  motion  in  them  may  be 
better  obferved  when  they  are  detached 
from  the  medufa  than  when  they  make  a 
part  of  it.  If  therefore  they  are  feparated 
Qj2  from 
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from  the  cavity  of  the  umbella  to  which 
they  are  fattened,  and  laid  in  the  palm  of 
the  hand,  a  flight  motion  is  perceivable  in 
them,  which  becomes  much  more  fenfible 
in  their  membranous  appendages,  and  con- 
tinues in  the  latter  when  divided  from  the 
tentacula.  This  motion,  however,  foon 
ceafes,  though  thefe  parts  mould  have  been 
feparated  from  the  medufae  that  were  moft 
vigorous  and  full  of  life. 

More  durable,  and  likewife  ftronger,  is  the 
motion  in  the  parts  formed  like  inteftines, 
which,  as  we  have  faid,  compofe,  as  it  were, 
four  fmall  Ikeins  of  fibres  fituated  near  the 
lateral  orifices  of  the  umbella.  If  thefe  are 
left  in  the  fame  fituation,  or  taken  out  of  the 
animal,  and  laid  dry  on  a  table,  or  in  the 
fea  water,  they  prefent  the  fame  appearances 
as  the  inteftines,  for  example,  of  a  dog  when 
taken  out  of  the  living  body  and  obferved. 
We  know  that  the.  inteftines  for  fome 
time  do  not  ceafe  to  exhibit  the  perittal- 
tic  motion,  refembling  that  of  worms  pr 
fmall  waves  undulating  from  fide  to  fide. 

We 
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We  know  likewife,  that  when  all  motion 
lias  ceafed,  it  may  be  again,  in  fome  degree, 
excited,  at  leaft  for  a  certain  time,  by  means 
of  ftimuli.  Similar  motions  I  difcovered  in 
the  abovementioned  parts,  which,  as  I  found 
them  hollow  within,  and  containing  in  their 
cavity  an  extremely  liquid  and  delicate  mat- 
ter, I  do  not  greatly  heutate  to  believe  to  be 
true  inteftines.  The  compofition,  befides, 
of  their  coats,  as  alfo  that  of  the  tracheae* 
form  tubes,  is  of  a  different  kind  from  that 
of  the  reft  of  the  body.  At  leaft,  when  the 
latter  is  nearly  confumed  by  diflolution,  both 
thefe  kinds  of  fmall  tubes  ftill  remain  en- 
tire ;  and  in  thofe  which  are  formed  like  in-* 
teftines,  the  vermicular  motion  ftill  continues. 

Having  thus  defcribed  the  organization 
and  motions  of  thefe  medufae,  it  now  re- 
mains to  fpeak  of  the  fmgular  property  they 
pollers  in  being  phofphoric,  and  which  was 
the  primary  object  of  the  prefent  account. 

If  in  the  beginning  of  the  night  we  enter 

tfie  Strait  of  Meffina  in  a  low  bark  or  boat, 

Qj  coafting 
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coafting  near  the  land,  where  the  water  is 
perfectly  calm, the  medufse,  which  are  ufually 
very  numerous  there,  begin  to  mine  with  a 
light,  which,  as  the  darknefs  increafes,  ac- 
quires intenfity  and  extent  j   every  medufa 
refembling    a    bright  torch,    that  may   be 
feen   for  fome   hundred  paces  round ;  and 
en  approaching  it,  the  brilliant  phofphorus 
fhews  the  form  of  the  body.     This  light, 
when  the  evening  twilight  is  extinct,  is  of  a 
lively  white,   which  ftrikes  the   eye  even 
when  the  animal  is  hve-and-thirty  feet  be- 
low the  furface.      As  the  medufa,  by  its 
ofcillation,    transfers    itfelf  from    place   to 
place,  fo  the  light  is  variable,  and  is  ftronger 
in  the  fyftole  than  in  the  diaftole.     Some- 
times it  continues  for  a  quarter  of  an  hour, 
half  an  hour,  or  more  ;  but  at  other  times  it 
fuddenly  becomes  extinguifhed,  and  does 
not  re- appear  till  after  a  considerable  interval. 
This  interruption  of  the  light  induced  me  to 
fufpect  that  it  might  depend  on  the  ofcilla- 
tion of  the  medufa,    which  remaining  for 
fome  time  fufpended,  might  likewife  fufpend 
the  phorphorefcence.     Thus  we  know  the 
I  little 
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little  phofphorus  of  the  terreftrial  flying 
glow-worm  is  interrupted,  being  lighted  up 
by  every  motion  of  the  body,  and  extin- 
guished in  the  moments  of  reft.  A  fimilar 
alternation  I  likewife  difcovered  in  the  ma- 
rine glow-worm  (Nereis  marina  Lin.), 

It  was  not,  however,  very  practicable  to 
make  fuch  obfervations  on  the  animal,  while 
in  the  fea,  as  mould  afeertain  the  truth  or 
error  of  this  conjecture.  I  therefore  applied 
myfelf  to  examine  the  medufe  in  vefTels 
filled  with  fea-water,  in  which  they  would 
remain  alive  feveral  days  if  the  water  were 
frequently  renewed  and  the  vefTels  were 
large  *.  In  thefe  the  phofphorefcence  being 
not  in  the  leaft  inferior  to  that  they  poiTefTed 
when  in  the  fea,  I  could  diftinctly  perceive, 
that  fo  long  as  the  medufe  uninterrupted- 
ly ofcillated  the  phofphorefcence  continued, 
only  that  it  was  more  vivid  in  the  fyftolethan 
in  the  diaftole,  as  I  had  obferved  in  the  fea. 

*  This  experiment,  and  thofe  which  follow,  relative 
to  the  phofphorefcence  of  the  medufise,  were  almoft  all 
made  in  the  night,  and  in  the  dark. 

Ol  But 
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But  when  the  ofcillation  ceafed,  either  en- 
tirely or  at  intervals,  the  phofphorus  was  fo 
enfeebled  that,  to  inattentive  eyes,  it  would 
appear  entirely  extinct.  Of  this  the  follow- 
ing facl  is  a  proof : 

In  the  chamber  in  which  I  flept  at  Meflina, 
I  had  kept,  for  feveral  days,  a  number  of 
medufe  in  buckets  filled  with  fea- water.  In 
one  of  thefe,  the  water  having  been  neglected 
to  be  changed,  the  medufse  it  contained  had 
greatly  fuffered,  and  no  longer  ofcillated 
when  I  returned  to  them,  which  was  in  the 
evening,  foon  after  funfet.  The  phofphorus 
then  no  longer  appeared,  except  when  by 
handling  the  medufas  they  were  made  to 
ofcillate,  for  a  fhort  time.  During  three 
fucceflive  hours,  in  that  night,  I  remained 
in  the  fame  chamber,  fitting  at  a  table  to  note 
down  the  obfervations  I  had  made  in  the 
courfe  of  the  day  ;  and  in  that  time,  having 
twice  cad  my  eyes  on  the  bucket,  I  found  it 
entirely  dark,  though  the  candle  had  been 
removed  into  another  room.  But  rifing 
before  day,  and   approaching  the   bucket, 

whichj 
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which  flood  in  one  corner  of  the  chamber,, 
in  the  dark,  I  perceived  that  the  dying  me*- 
dufe  dill  emitted  a  pale,  indeed,  but  very- 
apparent  light,  which  I  difcerned  at  fome 
diftance  from  the  veflel,  and  while  it  re- 
mained perfectly  undifturbed. 

It  was  eafy  to  repeat  this  experiment  on 
Other  medufse,  and  fuch  a  repetition  was  of 
importance.  The  refult  was  exactly  the 
fame.  I  found  like  wife  that  the  medufse 
did  not  entirely  ceafe  to  mine  till  they  were 
dead  and  began  to  putrefy.  I  therefore 
concluded  that  the  phofphorefcence  of  thefe 
animals  cannot  properly  be  faid  to  be  inter- 
rupted ;  but  that  during  the  ofcillations  it 
is  ftronger  and  more  lively ;  though  a  feeble 
light  ftill  continues  in  the  intervals  of  reft, 
fo  weak  indeed  that  it  cannot  be  difcerned 
unlefs  the  eye  be  cleared  of  the  impreflions 
of  light  from  furrounding  objects,  as  was 
mine,  when,  after  having  flept  in  the  dark 
room,  I  proceeded  before  day  to  make  ob- 
fervations  of  this  kind :  a  practice  which, 
taught  by  experience,  \  found  very  advan- 
tageous 
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tageous  in  feveral  other  experiments  on  the 
phofphorefcence  of  thefe  medufae,  which  I 
fhall  hereafter  relate. 

If  the  medufse,  inftead  of  being  kept  in 
their  native  water,  are  left  in  a  dry  place, 
the  light  continues  very  clearly  difcernible, 
as  long  as  the  ofcillation  lafts,  that  is  to  fay, 
for  a  fhort  time  ;  but  infenfibly  decreafes  in 
proportion  to  the  diminution  of  that  motion, 
The  iame  is  equally,  obfervable  when  they 
are  kept  in  the  vefTels.  In  this  cafe,  likewife, 
the  feeble  light  in  the  intervals  between  the 
cfcillations  is  difcoverable. 

With  refpecl  to  the  medufae  which  were 
kept  out  of  the  water,  a  fad  prefented  itfeif 
to  my  obfervation,  which,  from  its  extraor- 
dinary nature,  I  mould  have  fuppofed  acci? 
dental,  had  not  the  fame  refult  followed  on 
repeated  trials.  A  medufa  having  been  left 
two-and-twenty  hours  on  a  fheet  of  white 
paper  had  ceafed  to  live;  the  greater  part 
of  k  was  even  dhTclved  into  a  liquor,  and 
every  luminous  trace  was  become  extinct 

A  large 
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A  large  glafs  full  of  well-water  happening 
to  ftand  on  the  table,  I,  without  any  parti- 
cular intention,  chanced  to  throw  the  me- 
dufa  into  it,  which  directly  fank  to  the 
bottom,  and  remained  there  motionlefs ;  but, 
to  my  great  furprife,  immediately  fhone 
with  fo  bright  a  light  that  I  was  able  to 
read  characters  of  a  tolerable  fize.  The 
water  at  the  fame  time  became  very  lumi- 
nous, and  on  immerfing  my  finger  in  it,  it 
was  plainly  difcernible.  Thinking  that  the 
fame  would  happen,  and  perhaps  with  more 
effecl:,  if  fea-water  were  ufed  ;  I  threw  the 
well-water  out  of  the  glafs,  and  filled  it  with 
fea-water.  But  no  light  was  now  vifible.  I 
fubftituted  frefh  water  for  fait,  and  a  beau- 
tiful phofphorus  again  appeared. 

Analogous  to  this  phenomenon,  of  which 
I  am  unable  to  affign  the  caufe,  was  the 
following : 

Another  medufa  which  was  dead,  and 
had  not  been  luminous  for  fome  time,  was 
lying,  out  of  the  water,  in  the  window  of 

my 
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my  chamber  during  the  night.  A  flight 
rain  chanced  to  fall,  and  every  drop  which 
fell  on  the  dead  medufa  was  changed  into  a 
brilliant  fpangle,  till  in  a  fhort  time  the 
medufa  was  ftudded  all  over  with  fuch  min- 
ing points.  I  could  produce  no  fuch  effect: 
by  fprinkling  it  with  fea- water  in  imitation 
of  rain. 

Hitherto  we  have  principally  confidered 
the  light  of  the  medufa  as  it  prefents  itfelf 
naturally  ;  we  will  now  make  fome  obferva- 
tions  on  it  as  it  is  excited  by  art.  The  mo^ 
tion  of  the  parts  of  the  medufa  not  only  will 
increafe  its  light,  but  rekindle  it  when  it  is 
apparently  extinct.  When  they  are  brought 
from  the  fea  to  the  veffels,  their  phofphoref- 
cence  is  extremely  brilliant ;  and  its  inten- 
sity efpecially  increaies  if  they  are  taken  be- 
tween the  fingers  and  fhaken  in  the  water, 
or  when  their  body  feels  the  preffure  of  the 
hand.  In  like  manner,  when  the  light  is  en- 
feebled by  long  continuance  in  the  veifels, 
it  may  be  re-invigorated  by  fridion.  The 
effect  is  the  fame  when  they  are  kept  out  of 

the 
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the  water.  When,  therefore,  all  appearance 
of  light  has  vanifhed,  it  may  be  fuddenly 
reftored  by  the  means  above  mentioned. 
Thefe  augmentations  and  revivings  of  the 
phofphorefcence,  however,  are  tranfient,  and 
continue  but  little  longer  than  while  the 
friction  or  agitation  is  applied.  The  re- 
appearance of  the  light,  likewife,  does  not 
take  place  except  when  fome  entirenefs  in 
the  parts  of  the  animal  is  preferved ;  other- 
wife  the  action  of  the  hand  or  any  other 
body  is  to  no  purpofe. 

When  the  medufa  is  handled  or  rubbed 
in  the  water,  the  quality  of  phofphorefcence 
pafTes  into  the  latter ;  which  it  likewife  does 
when  the  animal  is  left  immerfed  in  it.  But 
this  experiment  fucceeds  much  better  in  frefh 
than  in  fait  water ;  as  I  have  obferved  that, 
other  circumftances  being  equal,  the  bril- 
liancy of  the  former  is  nearly  double  that 
of  the  latter.  We  may,  therefore,  by  means 
of  thefe  medufe,  create  artificial  phof- 
phori. 

*     For 
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For  tins  purpofe  I  employed  well-water5 
as  being  more  fuitable,  and  with  it  made 
ieveral  experiments  deferving  attention.  In 
thirteen  ounces  of  this  water,  contained  in  a 
cryftal  glafs,  I  fqueezed  two  large  medufas, 
which  had  juft  been  taken  out  of  the  fea. 
The  water  became  fomewhat  turbid,  but  at 
the  fame  time  fo  luminous,  that  it  gave  fuf- 
ficient  light  to  a  whole  room.  After  two- 
and-twenty  minutes  it  began  to  grow  feeble, 
and  at  the  end  of  an  hour  and  a  half  was 
entirely  extiriguifhed.  Agitation,  however, 
then  reftored  it,  in  the  fame  manner  as  we 
have  faid  it  revived  the  phofphorefcence  of 
the  medufas  when  it  appeared  to  be  extinct. 
If,  therefore,  the  water  in  the  glafs  was 
ftirred  with  a  flick,  or  even  with  the  ringer, 
the  brightnefs  re-appeared,  but  was  always 
feebler  in  proportion  to  the  time  elapfed.  I 
obferved,  likewife,  that  the  greater  the  agi- 
tation of  the  water,  the  brighter  was  the 
phofphorefcence,  which,  however,  when  the 
water  was  no  longer  agitated,  had  only  a 
momentary  duration,  as  we  have  before  re- 
marked of  the  medufae. 

Whe* 
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When  the  water  can  no  longer  be  excited 
to  phofphorefcence  by  the  motion  of  its 
parts,  it  may  by  the  application  of  warmth. 
I  made  the  experiments  I  have  related,  in  a 
temperature  of  between  21  and  24  degrees 
of  Reaumur's  thermometer  (8o°  and  86°  of 
Fahrenheit) ;  and  if  in  this  temperature  the 
water  in  the  glafles,  though  ftrongly  maken, 
emitted  no  light,  it  became  lucid  when  the 
thermometer  rofe  to  300  (ioo°  of  Fahr.) 
and  ftill  more  vivid  in  a  higher  temperature, 
provided  it  was  not  too  high,  for  then  it 
entirely  ceafed. 

I  made  this  experiment  with  other  liquors 
befides  water,  and  found  feveral,  which  I 
had  imagined  unfuitable  for  fuch  a  purpofe, 
might  be  impregnated  with  the  light  of  the 
medufa.  Such,  for  example,  was  human 
urine,  which,  in  the  intenfity  and  duration  of 
its  phofphorefcence,  was  not  inferior  to  frefh 
water.  But  the  experiment  fucceeded  better 
in  no  fluid  than  cow's  milk.  A  fingle  me- 
dufa, of  a  moderate  fize,  being  prefTed  arid 
|haken  in  twenty-feven  ounces  of  this  mik, 

rendered 
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rendered  it  fo  luminous  that  I  could  read  the 
writing  of  a  letter  at  three  feet  diftance. 
The  duration  of  this  phofphorus  was  like- 
wife  greater  than  that  of  the  water.  After 
eleven  hours  from  the  time  I  firft  put  the 
medufa  into  it,  it  ftill  retained  fome  light ; 
and  when  that  ceafed,  agitation  reftored  it, 
as  did  warmth,  when  agitation  alone  became 
ineffectual. 

Repeating  the  experiment  with  the  fame 
milk,  I  poured  it  out  of  the  glafs  upon  the 
floor  of  the  room,  in  order  to  obferve  the 
appearance  it  might  produce.  While  in  the 
air,  it  exhibited  a  kind  of  very  white  and 
fhining  cataract,  and,  when  it  reached  the 
ground,  formed  a  little  lake  of  light,  at  firft 
vivid,  but  which,  in  a  few  moments,  grew 
feebler,  and,  in  about  five  minutes,  entirely 
difappeared. 

If  the  hand  were  immerfed  in  the  phof- 
phorefcent  milk,  and  drawn  out  again,  it 
appeared  elegantly  filvered  over ;  but  this 
colour  foon  vanifhed  j  though  it  might  be 

made 
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made  to  return  for  a  moment  bv  rubbine 
or  warming  the  hand.  This  light  not  only- 
attached  to  the  hand,  but  to  cloths  ;  as  I 
perceived  in  a  towel,  one  edge  of  whicii 
had  touched  the  luminous  milk.  In  this 
cafe,  likewife,  the  re-appearance  of  the  light 
might  be  obtained  by  rubbing  or  warming 
the  cloths. 

While  employed  in  thefe  experiments,  I 
obferved  that  throwing  the  milk  againft  any- 
hard  body  would  reitore  its  phofphorefcence 
when  extinct.  The  fame  milk,  which  emitted 
no  light  on  the  ftrongeft  agitation  within  the 
veffel,  when  let  fall  upon  the  floor  became 
luminous  ;  and  the  more  violent  the  blow, 
the  brighter  was  the  light.  Thus,  if  by 
night  this  liquor  was  poured  from  a  high 
window,  while  it  was  in  the  air  it  had  no 
luminous  appearance,  but,  as  foon  as  it  {truck 
the  ground,  fhone  with  a  bright  light ; 
which,  however,  prefently  grew  feeble,  and 
difappeared. 

Thefe  appearances,  it  is  to  be  obferved, 
vol.  iv.  R  were 
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were  not  confined  to  milk  exclufively  of  all 
other  liquors:  they  were  like  wife  exhibited 
by  frefh  water ;  but  the  vividnefs  and  du- 
ration of  the  phofphorus  were  greater  in  the 
milk  than  in  any  other  fluid  with  which  I 
made  the  experiment. 

A  queftion  which  I  confidered  as  of  im- 
portance, and  endeavoured  to  refolve  with 
every  poffible  attention,  prefented  itfelf  in 
the  courfe  of  thefe  enquiries — Does  the 
phofphorus  extend  over  the  whole  body  of 
the  medufa,  or  only  re  fide  in  certain  parts  ? 
It  was  impoflible  to  attain  the  folution  of 
this  problem  by  obferving  the  animal  when 
fwimming  in  the  fea.  Beiides  that  the  ten- 
taculas  from  their  fituation,  are  then,  in  part, 
covered  by  the  umbella ;  the  fpontaneous 
agitation  of  the  medufa,  and  that  which  the 
fea  ufually  has,  only  allowed  me  to  difcern 
a  globe  of  light.  I  could  therefore  only  pro- 
fecute  my  enquiry  on  this  fubjed:  by  exa- 
mining the  medufse,  kept  in  iea-water,  in 
veifels  which  I  procured  of  glafs  that  I 
might  be  able  to  fee  the  whole  body  of  the- 

animal 
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animal  while  it  fhone  in  the  dark.  But  a£ 
firft  I  did  not  obtain  that  fatisfactory  eluci- 
dation which  I  fought. 

A  medufa  taken  frefli  out  of  the  fea,  and 
placed,  full  of  life  and  vigorouily  ofcillating, 
in  a  veffel  filled  with  frefli  fea-water,  ap- 
peared luminous  in  every  part ;  only  that 
the  light  was  more  vivid  in  the  large  tcn- 
tacula,  and  at  the  edges  of  the  umbella.  1 
was  doubtful,  however,  whether  the  feebler 
brightnefs  of  the  other  parts  was  derived 
from  thofe  more  refplendent,  or  whether 
they  had  a  weaker  light  of  their  own.  I 
waited  till  the  ofcillation  had  ceafed  by  the 
approaching  death  of  the  animal.  We  have 
already  faid  that  even  then  fome  light  is  dis- 
cernible, provided  our  eyes  be  cleared  from 
the  light  of  all  furrounding  objects.  My 
doubts  now  began  to  be  elucidated. 

When  all   motion  had  entirely  ceafed  in 

the  medufa,  the  edges  of  the  umbella  fhone 

feebly,  while  the  other  parts  of  it  were  quite 

dark,  and  the   larger  tentacula   fomewhat 

R  2  more 
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more  vividly  than  the  edges.  I  fufpecled, 
therefore,  that  the  true  feat  of  the  phof» 
phorus  was  in  thefe  parts,  and  the  fads  I 
fhall  now  proceed  to  relate  fatisfied  me  that 
I  was  not  miftaken.  If  the  umbelia  of  a 
medufa,  immediately  after  the  animal  is 
taken,  be  cut  with  a  pair  of  iharp  fciffars, 
fo  that  the  edges  are  feparated  from  it  in  a 
ring  of  about  five  or  fix  lines  in  breadth, 
and  the  ringer  be  parTed  over  this  ring,  a 
phofphorefcence  will  be  manifeft  in  every 
part  that  is  touched.  In  like  manner,  if  the 
ring  be  cut  in  pieces,  every  piece,  on  being, 
touched,  will  become  luminous,  and  con- 
tinue fo  for  fome  time.  On  the  contrary, 
the  remainder  of  the  umbelia,  deprived  of 
the  tentacula  and  its  other  appurtenancess 
though  containing  incomparably  more  of 
the  fubftance  of  the  animal  than^  the  ring, 
remains  totally  dark,  however  it  may  be 
rubbed,  prefTed,  cut,  or  Simulated  in  -any 
other  manner. 

It  is  to  be  obferved,  that  all  that  part  of 
the  ring  which  isphofphorefcent  is  internally 

covered 
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covered  with  the  mufcular  membrane  which 
we  have  before  mentined.  May  not  this, 
therefore,  be  the  caufe  of  the  phofphorefcence, 
or  at  leaft  concur  to  produce  it  ?  I  have  dis- 
covered that  it  is  not;  fince,  if  it  be  entirely 
taken  away,  the  phofphorefcence  continues 
as  before :  and  I  have  alfo  found  that  this 
light  depends  on  a  fomewhat  denfe  and  vifcid 
humour  which  moiftens  and  covers  the  bot- 
tom of  the  umbelia,  and  which  will  be  pre- 
fently  defcribed  more  at  length. 

But  there  is  no  part  of  the  animal  which 
fhines  brighter  than  the  larger!  tentacuia. 
Ifthefeare  taken,  either  feparately  or  united 
together,  between  the  fore  ringer  and  the 
thumb,  and  the  two  fingers  are  pafled  over 
them  from  one  end  to  the  other,  a  line  of 
very  vivid  light  is  produced  which  continues 
fome  feconds ;  and  the  experiment  fucceeds 
in  the  fame  manner  when  the  tentacuia  are 
detached  from  the  animal.  It  may  be  re- 
peated eight,  ten,  or  even  twelve  times 
with  equal  fuccefs,  except  that  the  light 
continually  becomes  fainter.  The  reafon  is 
R  3  very 
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very  evident.  Here,  as  at  the  edges  of  the 
umbella,  the  phofphorus  refides  in  the  denfe 
and  vifcid  humour  ;  which,  by  repeated 
fri&ion,  is  carried  away  by  the  fingers,  to 
which  it  adheres  ;  until  at  length  the  light 
entirely  ceafes.  The  fame  is  true  of  the 
edges  and  the  purfe  attached  to  the  internal 
upper  part  of  the  umbella;  fince  that  likewife, 
when  touched,  has  fome  phofphorefcence, 
the  furface  of  it  being  moiMened  by  the  vifcid 
humour.  I  made  numerous  and  different 
experiments  of  thefe  animals,  but  I  could 
find  no  other  parts  of  them  which  porfeiTed 
this  luminous  quality  but  thefe  three :  that 
is  to  fay,  the  large  tentacula,  in  which  it 
principally  refides;  the  edges  of  the  umbella, 
which  are  next  with  refpecl;  to  the  vividnefs 
of  their  light;  and  the  purfe  communicating 
with  that  aperture  of  the  umbella  which  is 
perhaps  the  mouth  cf  the  animal,  and  in 
which  the  light  is  feebleft.  Thefe  phof- 
phorefcences  take  place- whether  the  animal 
be  in  or  out  of  the  fea-water ;  but  they  are 
nioft  vivid  in  the  former  cafe. 

That 
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That  this  humour,'  as  far  as  can  be  difco 
vered  by  our  eyes,  is  the  caufe  of  the  light 
in  thefe  medufse,  is  ftill  more  confirmed  by 
the  following  fads :  If  either  of  the  three 
parts  above  mentioned,  but  efpecially  the 
larger  tentacula,  be  rubbed  between  the 
fingers  in  the  night-time,  a  portion  of  this 
humour  will  adhere  to  them,  and  the  fin- 
gers become  vividly  phofphorefcent.  If  the 
roots  of  the  tentacula  be  grafped  in  the 
hand,  and  it  be  drawn  along  to  the  ends  of 
them,  the  whole  palm  will  become  luminous, 
and  at  the  fame  time  clammy.  If  the  fame 
action  be  repeated,  the  fame  light  will  re- 
appear, as  long  as  any  portion  of  the  vifcous 
matter  fliall  remain  ;  but,  when  that  is  en- 
tirely exhaufted,  the  phofphorefcence  will 
ceafe.  When  I  handled  the  remainder  of 
the  body  of  thefe  animals,  I  found  no  vifcid 
matter  adhere  to  my  fingers,  nor  was  any 
luminous  appearance  produced.  If  this 
humour  be  fcraped  off  with  a  knife,  and 
put  into  a  a  glafs  filled  with  water  or  milk, 
and  flirred  with  the  finger  or  a  fpatula, 
both  thofe  fluids  will  become  phofphoric  ; 
R  4  which 
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which  they  will  not  when  the  rnoinure  ex- 
preffed  from  any  other  part  of  the  medufa 
is  mixed  with  them.  It  hence  appears,  that 
when  the  body  of  the  medufa  is  fqueezed 
in  any  liquor,  it  is  not  every  portion  of  it 
which  communicates  the  luminous  quality, 
but  thofe  parts  only  of  which  we  have  been 
fpeaking  ;  that  is,  the  large  tentacula,  the 
purfe,  and  the  edges  of  the  umbella.  It  is 
neceffary,  alfo,  to  this  phofphorefcence,  that 
thefe  mould  be  taken  from  a  living  medufa, 
or  one  that  has  very  recently  ceafed  to  live  ; 
otherwife,  as  they  will  be  incapable  of 
emitting  light,  they  cannot  communicate 
that  property  to  other  bodies. 

We  may  here  remark  the  great  difference 
there  is  between  thefe  medufae,  and  many 
others  which  I  have  obferved  in  'other  feas. 
The  latter  are  not  phofphorefcent  either 
living  or  recently  dead,  but  only  when  they 
corrupt  and  become  fcetid  :  thofe,  on  the 
contrary,  of  which  we  now  treat,  produce, 
as  we  havefeen,  eiTe&s  entirely  oppofite. 

From 


(    249    ) 

From  the  obfervations  and  experiments 
contained  in  this  chapter,  it  is  fufficiently 
evident  that   the  liquor  produced   by  the, 
diffolution  of  the  medufa  is  different  from 
that  which  is  phofphoric  ;  fmce  the  former 
extends  itfelf  through,  and  penetrates,  the 
whole  body  of  the  medufa,  and  the  latter 
has  its  refidence   only  in   three  particular 
parts.     The  following  facts  will  briefly  cor- 
roborate this  proof  :     When  the  tenacious 
liquor  is  expreffed  from  the  larger  tentacula, 
the  phofphorefcence,  as  has  been  faid,  en- 
tirely ceafes  ;  though  another  fluid  Mill  con- 
tinues to  ifTue  from  them  till  their  entire 
diflblution.    When  thefe  tentacula,  alfo,  are 
cut   tranfverfely   from    a    medufa   recently 
taken,  and  confequently  very  luminous,  the 
furface  of  the  lection  is  dark,  though  abun- 
dance of  moifture  iffues  from  it;  and  the  light 
only  appears  on  the  furface  which  has  not 
been  cut,  that  is  to  fay,  where  the  phofphoric 
moifture  re  fides  :    they  are   therefore   two 
different  iubftances.     It  is  true  that,  from 
want  of  the  requiflte  means,  I  was  not  able 
to  analyfe  them  chemically ;  but  the  fenfe 

of 
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of  tafting  fufficiently  difcriminated  them. 
The  liquor  into  which  the  phofphoric  me- 
dufk  are  refolved  is,  as  we  have  feen,  very 
fait ;  which  faltnefs  it  derives  from  the  mu- 
riate of  foda  with  which  it  abounds.  It  is 
not  furprifing,  therefore,  that  it  is  no  other- 
wife  difagreeable  to  the  tafte.  But  the 
phofphoric  liquor  has  a  very  different  effect, 
and  is  eVen  painful  to  the  delicate  parts  of 
the  fkin  if  it  accidentally  touches  them.  My 
curiofity  twice  induced  me  to  tafte  it  with 
the  tip  of  my  tongue.  The  fenfation  it  ex- 
cited was  that  of  a  burning  fmart,  which 
laired  more  than  a  day.  A  fimilar  fenfation, 
but  much  more  painful,  I  experienced  in 
my  eye,  from,  a  drop  of  this  liquor  cafually 
flying  into  it.  Even  the  back  of  the  hand 
felt  a  flight  pain  when  long  applied  to  this 
animal. 

I  mud  not  omit  to  notice,  that  the  ex- 
citement of  this  troublefome  pruritus  is  not 
confined  to  this  phofphoric  liquor,  fince  I 
have  experienced  the  fame  fenfation  on 
touching  medufse  which  were  not  phofpho- 

refcent 
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refcent  in  the  Gulph  of  Spezia,  as  I  have 
remarked  in  an  ElTay  publifhed  in  the  Me- 
moirs of  the  Italian  Society,  We  hence  un- 
derhand why  Ariftotle  and  Pliny  called 
theie  mollufca  fca-nettles  ;  though  it  is  cer- 
tain that  fome  fpecies  of  them  are  innocent ; 
as  thofe  which  were  examined  by  the  illuf- 
trious  Reaumur,  on  the  .coaft  of  Poitou,  and 
thofe  which  I  met  with  in  the  Strait  of 
Conftantinople  and  other  places. 

A  few  more  remarks  only  remain  to 
complete  the  hiftory  of  thefe  animals.  I 
made  the  obfervations  and  experiments  here 
defcribed,  in  October.  The  Strait  of  Mef- 
fina  was  then  full  of  them,  efpecially  in  the 
vicinity  of  the  Lazaretto,  where  the  water 
was  calm.  The  parts  of  the  fea  which  are 
the  calmefT,  are  moil  frequented  by  them ; 
at  leaft  it  is  certain  that,  however  rtrongly 
the  medufs  ofcillate,  they  cannot  refill:  the 
agitated  waves,  but  are  driven  to  the  more 
by  them,  as  I  have  ken  in  other  parts  of 
the  fame  Strait.  At  Mefiina  they  are  called 
bromi ;  and  I  was  allured  by  the  failors  that 

they 
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they  are  found  there  in  all  feafons.  In  my 
excurfions  round  the  fhores  of  the  Eolian 
ifles,  I  only  faw  two  in  the  night-time  in 
the  channel  of  Vulcano,  which  I  difcovered 
by  their  phofphorefcence,  and  found  to  be 
of  the  fame  fpecies  with  thofe  now  de- 
fcrihed.  At  Lipari  they  are  well  known, 
and  called  by  the  expreflive  name  of  fea- 
candles  (candellkri  di  mare). 

I  once,  in  the  fame  Strait,  obferved  one 
which  had  a  fmall  fHh  flicking  to  its  tenta- 
cula,  being  held  by  the  vifcous  liquor  ;  and 
the  fifhermen,  allured  me  that  this  might 
be  frequently  feen.  It  feems  probable,  there- 
fore, that  thefe  fmall  animals,  and  others 
fimiiar,  are  the  food  of  the  medufe,  and 
that  the  tentacula  are  a  kind  of  net  in  which 
they  are  taken  by  the  aid  of  the  vifcous  li- 
quor, though  they  are  likewife  deftined  for 
another  ufe,  as  that  of  giving  light.  I  find 
that  this  was  the  opinion  of  Pliny. 

I  have  fome  fufpicion  that  thefe  mollufca 
are  hermaphrodites,  or  that  every  indivi- 
dual 
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dual  is  capable  of  propagating  its  fpecies  with- 
out commerce  with  another,  as  is  obfervable 
of  many  other  marine  animals  of  the  clafs  of 
vermes.      This  conjecture  I  do  not  merely 
found  on  my  never  having  obferved  two 
coupled  together,but  on  the  famenefs  of  orga- 
nization in  all  that  I  have  examined,  which 
were  in  number  more  than  a  hundred.  The 
extreme  tranfparency  of  their  bodies  afford- 
ed me  an  opportunity  of  obferving  their  in- 
ternal parts,  and  endeavouring  to  afcertain 
whether  they  were  produced  by  eggs    or 
fcetufes  ;  but  with  refpecl:  to  this  I  could 
arrive  at    no    certainty.      In  fome  of  the 
larger  fized,  I  could  perceive,  at  a  fmall  dis- 
tance from  the  minute  tracheae-form  tubes9 
numerous  aggregates  of  globules,  which  I 
never  difcovered   in  the   fmaller  medufas  ; 
and  in  others,  more  corpulent,  I  obferved 
thefe  globules  frill  larger;   which   induced 
me  to  furmife  that  thefe  globules  might  be 
eggs.      But  the  neceffity  I  was  under  of 
leaving  Meffina,  compelled    me,    much  a- 
gainfr.  my  will,  to  defift  from  my  enquiries 

on  this  fubjecl:. 
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Tins  new  fpecies  of  medufa  may  be  thtlt 
characterized — Medufa  phofphorea  orblcula-* 
ris  convexiufcula%  ?nar vine  fimbriate^  fubtus 
quinqite  cavitatibus,  tentaculis  quatuor  craf- 
Jioribus  centralibus%  oclo  lenu'wribus  lateralis 
bus  longioribus. 

Having  thus  defcribed  one  marine  animal 
which  emits  light,  I  will  conclude  this  chap- 
ter with  mentioning  another  which  is  very 
fmall,  but  extremely  numerous — I  mean  the 
fea-glow-worm. 

Slgnor  Vianelli  di  Chiozza  is  well  known 
to  have  been  the  iirft  naturalift  who  difco- 
vered  one  fpecies  of  them.  He  fhewed  that 
the  light  which  in  the  darkeft  nights  illumi- 
nates the  Venetian  Laguna,  efpecially  when 
the  water  is  ftruck  by  the  gondola's  oars,  or 
any  other  body,  proceeds  from  thefe  mi* 
nute  animals,  which  are  immenfeiy  nume- 
rous in  that  lake. 

A  light  of  the  fame  kind,    proceeding 
from  the  fame  or  a  fimilar  animated  princi- 
ple, 
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pie,  I  have  obferved  in  the  Mediterranean  ; 
that  part  of  it,  at  leaft,  which  wafhes  the 
eaftern  coaft  of  the  territory  of  Genoa; 
where,  befides  the  marine  glow-worm  or 
mining  nereis  of  Vianelli,  I  difcovered  five 
new  fpecies  *. 

In  the  fea  which  furrounds  the  Eolian 
ifles  I  found  no  fuch  animal  phofphorus.  In 
that  of  Sicily  it  was  not  wanting.  In  my 
voyage  from  Lipari  to  Meffina  and  Catania, 
and  on  my  return  to  Lipari,  I  was  three 
times  obliged  to  pafs  the  night  on  the  water. 
The  fea  was  here  fhallow,  and  the  bottom 
abounded  with  fea-weeds.  Thefe  plants  in 
the  darknefs  of  the  night  fhone  with  Hid- 
den and  bright  flames,  which  became  more 
numerous  when  I  moved  them  with  the  end 
of  an  oar,  and  induced  me  to  fuppofe  they 
contained  marine  glow-worms.  Having 
drawn  up  fome  tufts  of  them  from  the  bot- 
tom, I  found,  in  fact,  thefe  animals  at- 
tached to  them ;  and  that  they  were  the 

*  Sec  the  Memoirs  of  the  Italian  Society,  t.  ii.  p.  ii. 
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caufe  cf  their  luminous  appearance.  That 
I  might  examine  them  more  accurately,  I 
carried  them  with  me  to  Meffina  and  Li- 
pari,  in  veflels  of  fea- water  ;  where,  in  a 
dark  room,  I  detached  the  glow-worms  from 
the  fea-weed,  either  by  taking  them  off 
gently  with  my  finger,  as  their  light  fhewed 
me  the  precife  fpot  where  they  were  ;  or  by 
fhaking  the  leaves  of  the  plant  in  the  wa- 
ter, firft  placing  a  cloth  at  the  bottom  of 
the  veffel,  upon  which  they  fell,  as  they 
were  fpecifically  heavier  than  the  fea- water. 
The  cloth  then  appeared  ftudded  with  lucid 
points,  which  were  the  glow-worms  I  wifh- 
ed  to  detach.  Examining  them  with  the 
lens,  I  found  they  were  of  two  fpecies. 
But  as  they  do  not  differ  from  thofe  of  the 
Gulph  of  Genoa,  I  mall  referve  the  de- 
fcription  of  them  for  the  account  I  purpofe 
to  publifh  of  my  voyage  to  Conftantinople, 
to  which  I  fhall  add  the  obfervations  I 
made  in  the  Mediterranean  and  the  Adria- 
tic. It  is  evident,  however,  that  the  La- 
guna  of  Venice  is  not  the  only  place  in 
which  thefe  phofphoric  animals  are  found  ; 
6  fince 
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fince  they  are  met  with,  likewife,  in  the  fea 
of  Genoa,  that  of  Sicily,  and,  as  will  ap- 
pear in  the  work  above  mentioned,  in  the 
Archipelago,  the  Sea  of  Marmora,  the  Strait 
of  Gonftantinople,  and  the  Black  Sea, 
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CHAP.     XXVIII. 

OTHER   MOLLUSCA    DISCOVERED   IN  THE 
SAME   STRAIT. 

I.  Defer  iption  of  a  new  fpecles  of  afcidia — 
The  fea-water  enters  its  body  by  two  aper- 
tures,  afuperlor  and  inferior — When  preff- 
ed  between  the  fingers,  the  water  iffues  out 
in  two  fpouting  f reams — This  water  in- 
finuates  itfelf  into  the  internal  part  of  the 
animal,  without  producing  that  J mall  ver- 
tiginous current  which  the  author  obferved 
in  fever  al  other  marine  animals — Evident 
communication   of  one  aperture   with  the 
other — The  fuperior  aperture  feems  to  be 
the  mouth  of  the  animal,  and  the  inferior 
the  anus — No   other  motion  obfervable  in 
this  marine   wor??i   but  the   opening   and 
fiutting  of  the  twjo  apertures — Ufual fze 
and  colour  of  the  larger  afcidia — Several 
minute  animals  fome times  found  adhering 

to 
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to  them — *Tbeir  coriaceous  jlin  like  afeath 
which  defends  the  tender  body  of  the  animal 
— When  deprived  of  this  fin,  the  animal 
fill  continues  to  draw  in  water  through 
the  apertures  as  before- — Small  longitudinal 
and  tranfverfal  rnufcles,  dcfgned  to  produce 
fotne  minute  motions,  though  not  apparent 
while  the  coriaceous  fkin  invefs  the  animal 
■ — Channel  in  the  floape  of  a  pear,  which 
communicates  with  the  lower  aperture— 
Semitranfparent  ve/icles  included  in  this 
channel,  containing  a  central  globule — 
Small  afcidia  frequently  attached  to  the 
larger  without  any  internal  communication 
between  them — A  vifcous  liquor  the  caufe 
of  their  adhefon  —  The  generation  of 
this  fpecies  of  afcidia  different  from  that 
of  the  polypi  of  ^Trembley — Conjecture 
that  the  globules  contained  in  the  ve/icles 
are  the  eggs  or  rudiments  of  this  animal — 
Char  abler  s  which  few  it  to  be  fpecifcally 
different  from  the  tethyum  of Bohadfch— 
Defmtion  of  this  afcidia — II.  Singular  ten- 
taculated animal  frequently  found  adherent 
to  coral  when  ffed  up  in  the  Strait  of 
S  2  Mcf/ina—* 
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<    Mejjina — Its  defcription — Species  of fyflole 
\    and  diajlole  in  the  longitudinal  freak  of 
r   the  -back—Frefj  water  a  powerful  poifon 
to  it — Uncertain  to  what  genus  of  mollufca 
it    belongs  —  III.    A    branching    efchara^ 
which  feems  not  to  have  been  hitherto  de- 
fcribedy  vegetating  on  corals  and  other  pro- 
ductions gf  that  part  ofthefea — Its  manner 
of  growings  and  its  polypi — Small  verti- 
ginous current  which  the  latter  produce  in 
the  rwaler^  by  'which  the  minute  particles 
proper  for  their  food  are  conveyed  to  the 
mouth  of  the  polypi — This  current  occafon- 
ed  by  the  motion  .  of  their  arms — In  'what 
manner  the  polypi  retire  at  pleafure,  and 
remain  fat  at  the  bottom  of  their  cells- — . 
Their  adhefon  to  the  bottom  of  them-. — Po- 
lypi which  have  ceafed  to  live  in  the  old 
cells  facceeded  by  thoje  produced  in  the  new 
■  — Probable  that  the  new  cells  and  the  new 
polypi  are   the  development  of  fame  germ 
of  an  old  polypus — •This  cfchara  character- 
ized— IV.  Another f pedes  of  polypus  found 
in  the  channel  of  Mejjina ,   in  which  the 
circulation  ofthefuids  is  v'fble— Detailed 
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defer iption  of  ihefe  polypi  and  this  circula- 
tion— Anomalies  in  the  latter  produced  by 
various  circumflances — In  what  tempera- 
ture thefe  polypi  will  continue  to  live  when 
oat  of  the  fea,  and  in  what  they  die — No 
appearance  of  an  aclive  principle  in  them 
productive  of  the  circulation  of  their  juices 
— Confdered  in  iff  If  this  circulation  is  as 
complete  and  perfeel  as  it  is  obferved  in 
animals  that  rank  much  higher  in  the  fcale 
of  animality — Definition  of  this  polypus, 
,which  has  been  hitherto  undefcribed — > 
V.  Obfervations  on  the  motions  of  fame 
echini  fpatagi  (fea-urchins)  found  at  the 
bottom  of  the  Strait  of  Me  (Jin  a — They  move 
from  place  to  place,  and  fix  themfelves  at 
pleafure  by  means  of  their  tentacula,  not- 
withjlanding  the  agitation  of  the  fe a- water 
— Singidar  manner  in  which  the  tentacula 
ac~t  to  produce  this  motion — The  f pines  do 
not  concur  in  producing  this  motion — Weight 
required  to  overcome  the  force  of  the  ten- 
taenia  which  hold  an  echinus  fpatagus  to 
the  vertical  fides  of  a  glafs  veffel-—A  glu- 
tinous matter  which  every  tentaculum  emits, 
S  3  the 
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the  caufe  of  this  Jlrong  adhefio?i — Artifice 
which  the  echinus  feems  to  ufe  to  free  iff  elf 
eafily  from  its  faflening — The  ten  taenia 
always  remain  within  the  body  when  the 
animal  is  out  of  the  water — Little  or  no 
progreffivc  motion  then  obfervable  i?i  them 
from  the  agitation  of  the  fpines, 

F  the  furface  of  the  Strait  of  Meffina  pre- 
ferred me  with  an  interefting  object  in  the 
phofphorefcent  medufas,  its  bottom  afforded 
me  equal  pleafure  and  inftrudtion  in  the 
difcoveries  I  made  of  other  new  and  curious 
animals.  Thefe  were  brought  up  in  the 
nets  which  detach  the  coral  from  the  fub~ 
aqueous  rocks ;  a  fifhery  of  which  I  mall 
prefently  treat  more  at  length. 

I.  The  nrft  which  I  fhall  defcribe  is  a 
fpecies  of  the  afcidia,  hitherto  not  noticed, 
to  my  knowledge,  by  any  author.  The 
genus  is  thus  defined  by  Linnaeus — Corpus 
fxum,  tereiiufculum,  vaginalis.  Apertures 
bines  ad fummitatem ;  altera  bumiliore. 


Its 
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Its  form  and  natural,  dimenfions  are  re- 
prefented  in  Plate  X.  Fig.  I;  with  two  frnall 
afcidise  attached  to  the  larger.     This  afcidia 
is  never  found  erratic  in  the  fea ;  but  always 
with  the   hinder  extremity    rooted,   either 
immediately  to  the  rocks,  or  to  fome  ftone 
or  other  hard  body  (Fig.  ead.  G).  The  upper 
extremity  branches  out  in  two  obtufe  pro- 
jecting beaks;   the  one  thicker  and  higher, 
and  the  other  thinner  and  lower ;   both  of 
which  have  in  the  middle  an  aperture,  R.  S. 
which  is  fhut  when  the  animal  is  taken  out 
of  the  water,  but  gradually  opens  and  re- 
mains open,  as  it  appears  in  Fig.  II.  M.  N. 
as  often  as  it  is  fuddenly  put  into  a  vefTel  of 
fea- water,  if  we  wait  till  all  agitation  in  it 
has  ceafed.     The  upper  aperture  then  ap- 
pears much  larger  than  the  lower,  the  former 
having  the  figure  of  a  ftar  with  eight  rays, 
and  the  latter  that  of  a  leffer  ftar  with  feven 
rays.     When  the  vefTel  containing  it  is  fhak- 
en,  the  afcidia  clofes  the  two  apertures,  but 
quicker  than  it  opened  them ;  and  it  is  ob- 
fervable  that  they  both  clofe  or  open  at  the 
fame  time* 

S  ±  There 
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There  are  fome  marine  mollufca,  as  cer« 
tain  fpecies  of  the  holothuria,  winch,  on 
being  oniy  taken  into  the  hand,  fpout  out 
the  water  they  had  imbibed  in  a  ftream. 
The  prefent  aicidia  receives  it  by  twc  aper- 
tures, and,  in  a  certain  manner,  is  faturated 
with  it ;  but  it  does  not  ejedfc  it  when  it  is 
gently  handled.  To  caufe  this  eje&ion  it 
muft  be  preffed  between  the  fingers  j  when 
it  fpirts  out  the  water,  forming  two  ?hin 
jets  or  ftreams  in  the  air.  It  may  in  this 
manner  be  emptied?  in  which  cafe  it  fhrivels 
and  dries  up.  But  on  be  ing  put  again  into 
the  water,  it  re-opens  the  cloied  apertures, 
again  fills  itfelf,  and  becomes  round  as 
before. 

In  my  various  excurfions  on  the  fea,  I 
have  obfervtd  that  it  contains  many  animals 
which,  abforbing  the  water  by  their- mouth, 
produce  a  fmall  vertiginous  current,  that 
runs  into  it.  The  animal  in  queftion  has 
not  this  power.  The  water  enters  it  almoft 
infenfibh-  >y  occupying  gradually  the  in- 
ternal fpace  which  was  empty.     This  I  per*- 

caved 
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reived  by  making  ufe  of  the  lens,  but  more 
diftinctly  by  tingeing  the  fea-water  with 
cochineal,  as  the  animal  will  live  feverai 
hours  in  this  wafer  without  any  apparent 
injury.  The  red  particles  of  .the  tincture 
will  then  be  feen  flowly  to  enter  the  two 
apertures  with  the  water,  gradually  filling 
the  vacuity  of  the  animal,  without  the  ap^ 
pearance  of  a  current  of  any  kind.  After 
fome  time  the  flow  motion  of  the  particles 
ceafes ;  that  is,  when  the  internal  cavity  is 
completely  filled  with  the  coloured  water, 
which  I  could  caufe  to  iffue  from  the  aper- 
tures at  pleafure,  by  preffing  the  afcidia  be- 
tween my  fingers. 

If,  when  all  the  water  is  thus  brought  out 
of  the  afcidia,  the  animal  be  immerfed  in 
that  contained  in  a  veflel,  in  fuch  a  manner 
that  only  one  of  the  apertures  be  under 
water,  it  will  fill  itfelf  completely  by  that, 
whether  it  be  the  upper  or  the  lower.  It 
is  evident  from  this?  that  there  is  a  com- 
munication between  the  two  apertures ;  of 
which  I  alfo  had  another  proof  equally  de- 
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rnonftrative,  in  the  air  which  ifmed  from  the 
leffer  aperture,  and  which,  by  means  of  a 
fmall  tube,  I  could,  without  force,  caufe  to 
pafs  into  the  greater,  and  vice  verja.  When, 
befides,  I  kept  one  of  the  apertures  clofed 
while  I  blew  into  the  other,  the  animal 
fwelled  like  a  bag,  and  the  air  found  no 
vent. 

It  appears  therefore  certain,  that  the  upper 
aperture  is  the  mouth  of  the  animal,  and  the 
lower  the  anus.  In  fact,  by  the  latter  I 
have  frequently  feen  the  afcidise  difcharge 
matters  which  had  all  the  appearance  of 
being  excrementitious.  This  lower  orifice, 
likewife,  communicates  with  another  chan- 
nel, or  organ,  as  we  fhall  fee  prefently. 

Except  flowly  clofmg  and  opening  thefe 
two  apertures,  this  fpecies  of  afcidia  feems  to 
have  no  kind  of  motion  ;  not  even  when 
irritated  by  pundures,  cutting,  or  any  other 
violence.  ; 

The  largeft  are  more  than  two  inches  in 

length, 
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length,  and  above  one  in  breadth.  Their 
fize  is  different  according  to  their  age,  fo 
that  fome  very  young  ones  are  not  more 
than  two  lines  in  length.  They  are  all  of 
a  femi-tranfparent  cinereous  azure  colour, 
fomewhat  refembling  that  of  the  common 
calcedony.  The  ikin  externally  is  rather 
fmooth,  but  foon  becomes  rough  from  the 
numerous  fmall  fea-fnails  which  fatten  to 
the  back  and  fides ;  a  fingle  afcidia  fre- 
quently carrying  on  it  a  great  number  of 
other  animals. 

If  this  ikin  be  cut  longitudinally  without 
injury  to  the  internal  part  of  the  animal, 
it  will  be  found  refitting  and  coriaceous  ; 
and  appear  to  be  only  a  cafe  which  {heaths 
and  defends  the  tender  body  of  the  afcidia. 
It  is  eafy  to  detach  it  from  the  back,  without 
lacerating  it ;  fince,  except  in  the  parts  near 
the  two  apertures,  where  it  adheres  rather 
clofely,  it  is  almoft  loofe. 

In  Fig.  III.  this  coriaceous  fkin,  cut  lon- 
gitudinally, is  reprefented  entire,  and  {land- 
ing 


(    268     ) 

ing  upright,  from  its  firmnefs  and  elafticity. 
Fig.  IV.  exhibits  the  animal  deprived  of 
this  fkin,  in  which  appear  the  two  obtufe 
beaks,  and  the  two  radiated  apertures. 

The  animal,  when  thus  naked,  is  tender, 
and  almoft  gelatinous  ;  but,  which  may  ex- 
cite furprife,  even  in  this  ftate  it  does  not 
defift,  when  under  water,  from  opening  the 
apertures  and  filling  itfelf  with  that  fluid, 
when  it  is  empty.  Its  colour  is  a  delicate 
white,  but,  near  the  larger  aperture,  fprinkled 
with  red  foots.  On  holding  it  up  to  the  light, 
we  perceive  two  feries  of  innumerable  threads, 
the  one  running  lengthwife,  the  other  tranf- 
verfely  ;  which  threads  may  be  rendered 
very  vifible,  either  by  putting  the  animal 
into  brandy,  or  by  inflating  it,  and  caufmg 
it  to  fweil  beyond  its  natural  dirmenfions. 

On  examining  thefe  threads,  I  difcovered 
that  they  were  fo  many   minute  mufcles, 
which,  interfering  each  other,  formed  qua- 
drangular fpaces  in  the  middle ;  and  were 
5  defigned 
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defigned  by  Nature,    the   longitudinal   to 
fhorten  by  their  acYion  the  length  of  the 
body,   and  the  tranfverfal  to  contract  the 
breadth.    In  fact  this  double  motion,  though 
fmall,  is  vifible  in  the  denudated  afcidia ; 
though  it  is  not  difcernible  when  the  animal 
is    clothed    in    its    coriaceous    integument. 
Around  the  two  apertures  the  threads  or 
mufcles  have  a  circular  direction  to  clofe 
them  at  the  will  of  the  animal.     This  is 
reprefented  in  Fig.  V.     In  it  like  wife  are 
expreffed  a  number  of  black  lines  in  direc- 
tions entirely  irregular,  and  which  interfere, 
and  form  anaftomofes  in  feveral  points,  fuch 
as  we  fometimes  fee  in  the  branches  of  the 
Jfis  nobilis  (the  red  coral).     Thefe  reprefent 
fmall  bands  or  fibres   which   interfecl:  the 
two  rows  of  mufcles,  and  the  ufe  of  which 
I  have  not  been  able  to  difcover. 

If  the  animal,  when  deprived  of  the  cori- 
aceous fkin,  be  rendered  fhrivelled  and  lax 
By  its  water  being  exhaufted,  and  then 
gently  inflated  with  air;  there  will  be 
difcovered  in  its  internal  part  a  canal?  fhaped 

at 
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at  the  bottom  like  a  pear,  and  correfpondkig 
to  the  lower  part  of  the  afcidia.  This  ca- 
nal, as  it  afcends,  becomes  fmaller,  and, 
after  having  made  two  deflections,  ends  in 
the  lower  aperture.  (Fig.  VI.  F.  G.  H.) 

If  this  canal  be  lightly  prefled  at  the  bafe, 
or  in  the  middle,  there  iflues  from  the 
lower  aperture,  which  is  its  orifice,  a  kind  of 
granulated  matter,  which,  viewed  with  the 
microfcope,  appears  to  be  an  aggregate  of 
femitranfparent  veficles,  each  including  a 
central  globule  of  a  yellowifh  colour.  Both 
the  veficles  and  globules  are  of  fo  delicate  a 
conftruction  that  they  are  diilblved  and  de- 
ftroyed  by  the  flightefl  touch  (Fig.  VII.)  Ex- 
cept this  canal,  another  which  forms  a  com- 
munication between  the  two  apertures,  and 
which  may  be  feen  on  opening  the  animal, 
and  that  double  feries  of  mufcles  enveloped 
in  part  by  the  irregular  bands  or  fibres;  all 
the  reft  of  the  animal  appears  fo  mucous 
and  fimilar,  that  I  was  unable  to  difcover 
any  other  vifcus  or    characterized  part   of 


organization. 
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But  what  opinion  fhall  we  form  of  the 
globules  contained  in  thofe  tranfparent.vefi- 
cles  ?    That  they  are  poffibly  eggs  or  fmall 
fcetufes  of  this  fpecies  of  afcidia  ?  Before  I 
proceed  to  explain  what  I  think,   or  rather 
what  I  conjecture,  relative  to  them,  we  will 
turn  our  attention,  for  a  moment,  to  the 
fmall  afcidia?  which  are  frequently  found 
adhering  to  the  large  ones.     In  Fig.  I.  and 
II.  the  references  B.  C.   point  out  two  of 
thefe  fmall  ones  adhering  to  the  larger  af- 
cidia, in  the  manner  mentioned  at  the  be- 
ginning of  the  chapter.     The  fecond  (C)  is 
attached  to  it  entirely  ;  the  firft  (B)  adheres 
in  part  to  the  marine  concretion  in  which 
the  mother-afcidia  is  planted.      Both   the 
fmall  ones  perfectly  refemble  the  adult  afci- 
dix,  not  only  in  their  apertures,  but  in  the 
reft  of  the  body,   and  the  internal   parts ; 
containing  even  veficles  and  globules,  though 
fmaller  in  proportion.    There  are  alfo  many 
as  fmall  as  thefe,  and  indeed  fmaller,  which 
are  entirely  folitary,  and  affixed  to  the  fub- 
aqueous  rocks.     But  I  rather  chofe  to  con- 
fine my  obfervations  to  thofe  afcidiie  which 
6  grow 
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grow  and  develop  themfelves  on  the  larger^ 
in  order  to  difcover  what  connection  the 
former  have  with  the  latter.  1  foon  per- 
ceived that  they  have  no  internal  communi- 
cation, but  that  all  their  conne&ion  is  in 
the  coriaceous  fkin.  This  is  evidently  feen 
in  Fig.  III.  reprefenting  the  fkin  detached 
from  the  animal,  with  the  fmaller  aicidise 
adhering  to  it  as  before,  without  the  leaft 
injury  or  alteration.  I  founds  likewife,  that 
they  might  be  feparated  from  the  larger  af- 
cidise,  without  hurting  the  coriaceous  fkin  ; 
and  it  is  evident  that  they  are  only  fattened* 
and  as  it  were  glued  by  a  kind  of  vifcous 
juice  which  always  moiftens  thefe  afddiae  in 
their  early  age,  and  by  means  of  which,  as 
was  before  remarked,  other  minute  animals 
are  frequently  fluck  to  them* 

Thefe  obfervations  prove  that  this  fpecies 
of  afcidia  is  not  generated  in  the  fame  man- 
ner with  the  polypi  of  Trembley  (Hydra 
viridis^  fofca,  grifea.  Unn.~)  though  at  firft 
view  it  might  feem  fo  to  be  from  the 
fmaller  polypi  pullulating  on  the  larger.    -  It 

is 
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is  well  known  that  the  former  are  a  con- 
tinuation of  the  body  of  the  latter  ;  which 
is  not  the  cafe  in  thefe  afcidise.  I,  how- 
ever, incline  to  believe  that  thefe  microfcopic 
globules,  contained  in  veficles,  -are  the  eggs 
or  rudiments  of  the  animal  ;  and  that,  on 
their  iffuing  from  the  canal  above  defcribed,, 
they  remain  attached  to  the  body  of  the 
mother-afcidia,  where  they  develop  and 
grow ;  and  that  they  do  the  fame  on  any 
other  folid  marine  bodies  on  which  they 
may  chance  to  fall.  This  idea,  however,  I 
only  offer  as  a  conjecture,  leaving  to  others 
who  may  be  more  fortunate  in  their  enquiries 
to  prove  it  true,  or  (hew  it  to  be  an  error. 

On  comparing  this  afcidia  with  the  vari- 
ous fpecies  of  that  genus  already  defcribed, 
that  which  feems  to  have  the  greater!:  refem- 
blance  to  it  is  the  Tetbyum  of  Bohadfch, 
which  he  has  thus  defined,  "  Tetbyum  cori- 
aceum,  afperum^  coccineum^  organorum  orifi- 
ciisfetis  exiguis  munitis  *."     It  was  placed 

*  De  quibufd.  Animal.  Marinis.  Drefcbe  J 761. 
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by  Linnaeus  in  the  genus  of  Afcidia^  with 
this  definition-—"  Afcidia  fcabra  tuberculis 
coccineis"  But  if  this  animal  has  fome  re- 
iemblance  to  mine,  it  differs,  at  the  fame 
time,  in  feveral  fpecific  characters.  Omit- 
ting that  the  afcidia  of  Bohadfch  is  always 
much  larger,  that  it  is  of  a  fcarlet  colour, 
and  that  the  thin  fkin  which  inverts  it  is 
rough  and  fcabrous  ;  it  is  to  be  obferved, 
that  the  upper  aperture  refembles  a  crofs, 
that  the  lower  is  of  a  triangular  figure,  and 
that  the  edges  of  both. are  furnifhed  with 
minute  briftles  ;  all  characters  not  found  in 
that  of  which  we  treat. 

It  may  be  thus  defined — Afcidia  coriacea 
Isevis  fubdiaphana,  apertura  fupcriore  oclo- 
gonii)  humiliore  heptagona, 

II.  When  coral  is  drawn  up  from  the 
bottom  of  the  fea,  and  immediately  thrown 
into  its  native  water,  referved  in  fome  vef- 
fel,  we  frequently  find  on  its  branches  an 
animal  which,  from  its  ftrange  and  fingular 
form,  merits  a  moment's  confederation.     It 

is 
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is  delineated  in  Plate  X.  Fig.  VII  I,  except 
only  that  it  is  reprefented  fomewhat  larger 
than  life,  to  render  it  more  diftincl:  to  the 
eye.     The  head  (M.)   is  enlarged  on  both 
fides,  and  the  mouth  is  placed  in  the  under 
part  of  it.     It  has  eleven  lateral  tentacula, 
five  on  the  left,  and  fix  on  the  right  fide  ; 
nor  muft  we  imagine  that  the  fixth  tenta- 
culuni  is  wanting  on  the  left   fide ;    fince 
out  of  thirteen  individuals  that  I  examined, 
I  did  not  find  one  of  a  different  conforma- 
tion.    The  two   anterior  tentacula  (H.  I.) 
the  animal  can  at  pleafure  draw  in,  as  fnails 
do  their  antennse,  and  conceal  them  in  two 
hollow  fheaths  X.  Z.    It  can  alfo  pufh  them 
forth  at  pleafure.     The  other  nine  remain 
always  in  the  fame  pofition,  or  that  in  which 
they  are  delineated,  even  when  the  animal 
moves.     Seven    of    them    are    tridentated 
(O,  R,  T,  V,  L,  Q,  S,)  and  two  quadriden- 
tated,  (P.  N.)     The  lower  extremity  of  the 
animal  terminates  in  a  point  (Y).    When 
firft  taken  out  of  the  water  the  body  is  co- 
vered with  a  vifcofity  which  attaches  to  the 
fingers,   and  forms  fmall  threads  like  thofe 
T  2  caufed 
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caufed  by  fnaiis.  The  fubflance  of  the 
animal  fomewhat  refembles  flefh.  It  is  of  a 
cinereous  yellowifh  colour.  Along  the  back 
there  is  a  ftreak  of  a  lighter  colour,  which 
has  a  regular  motion  of  contraction  and  di- 
latation ;  and  which  I  fufpect  to  be  the  heart, 
or  fome  analogous  organ,  iuch  as  that  which 
is  obferved  in  the'  back  of  caterpillars  and 
various  other  infects.  It  does  not  fwim, 
but  crawls  on  the  branches  of  coral,  or  other 
fubaqueous  body,  after  the  manner  of  feve- 
ral  other  terreftrial  and  aquatic  worms.  The 
part  under  the  body,  which  we  may  there- 
fore call  the  feet,  has  a  great  analogy  with 
the  fame  part  in  fnaiis.  Though  not  formed 
to  fwim,  it  can  rife  to  the  furface  of  the 
water  by  inflating  its  body. 

When  taken  out  of  the  water  it  does  not 
die  very  foon;  but  its  death  quickly  follows 
when  it  isput  into  frefh  water;  as  is  the  nature 
of  many  marine  animals,  to  which,  as  I  have 
repeatedly  found,  in  many  experiments,  frefh 
water  is  a  deadly  poifon,  which  even  has  the 
power,  in  fome  inftances,  of  relaxing  and 
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deftroying  their    members  in    a  few   mo- 
ments. 

I  am  compelled  to  leave  the  hiftory  of 
this  curious  animal  incomplete,  fince  I  had 
not  time  to  make  the  obfervations  on  it  that 
I  could  have  wifhed.  But  in  what  genus  of 
the  clafs  of  vermes  mail  we  place  it?  The 
mollufca  which  feem  to  have  the  greateft 
affinity  with  it  are  the  lioiaces,  and  the  do- 
rides.  But  the  characterinics  of  thefe  two 
genera  are  not  fuitable  to  the  prefent  worm, 
as  may  be  feen  by  confulting  Linnaeus.  Shall 
we  then  confider  it  as  configuring  a  new  ge- 
nus? 1  leave  this  queftion  to  be  decided  by 
fuch  of  my  readers  as  are  verfed  in  this  part 
of  natural  fcience  ;  and  proceed  to  defcribe 
another  kind  of  animals  which  are  very 
numerous  at  the  bottom  of  the  Strait  of 
Meffina. 

III.  It  is  known  that  the  efcharse  are  thin 
emits,  having  roots,  and  for  the  mod  part 
calcareous,  formed  of  feveral  rows  of  fmall 
cells,  at  the  bottom  of  which  are  implanted 
very  minute  polypi,  furnimed  with  filament- 
T  3  ous 
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ous  arms.     Thefe  cells  increafe  in  number 
by  new  ones  forming  at  their  edges.  Several 
authors,   both   ancient    and   modern,    have 
written  of  thefe  efcharx;  and  fince  Linnseus, 
this  genus  of  lithophyta  has  been  enlarged, 
with  the  addition  of  feveral  new  fpecies,  by 
M.  Pallas  ;   the  greater  part  of  which,  how- 
ever, have   been    defcribed  from  the  dead 
fpecimens  of  mufeums,   and  not  from  the 
living  efcharas   of  the   fea.     Yet  notwith- 
{landing  thefe  difcoveries,  fo  abundant  are 
thefe  marine  productions,  that  it  will  not  be 
difficult  to  find  fome  that  have  all  the  cha-^ 
racters  of  novelty.     Such,  I  flatter  myielf,  is 
that  which  grows  on  corals  and  other  pro- 
ductions, both    animate  and  inanimate,   of 
that  part  of  the  fea.     At  firft  it  is  a  fimple 
fhoot,  but  afterwards  multiplies  and  extends 
its  branches,  until   it  covers  the^  bodies  on 
which   it  has  taken  root.     This  efchara   is 
reprefented  in  Plate  X.  Fig.   IX.  nearly  in 
its  earlier!  ftate,  as  feen  through   a  micro- 
fcope,  when  it  begins, to  put  forth   its  firft 
{hoots  on  a  branch  of  coral.     It  is  formed  of 
fmall  cells,  fomewhat  flat  and   oval,  mem- 
branofo-calcareous,  each  of  which  has  in  the 
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upper  part  a  round  beak  or  mouth,  with  a 
longitudinal  projection  under  it.  I  may  fay- 
that  this  production  was  in  part  gene- 
rated under  my  eyes,  as  I  kept  it  in  a  fmall 
veffel  full  of  fea-water,  whieh  I  was  careful 
frequently  to  change. 

At  firft  there  was  only  the  fmall  trunk  or 
ftem  A.  D.  formed  of  four  cellules  A,  B, 
C,D,  each  containing  its  polypus.  It  after- 
wards grew  upwards,  and  alfo  mot  out  two 
lateral  branches  D  O,  E  M.  The  polypi  of 
the  four  lower  cells  died,  and  fix  others 
were  produced ;  two  at  S,  X,  in  the  length- 
ened part  of  the  trunk,  and  four,  I,  L,  Z,  V, 
in  the  two  branches.  I  have  obferved  in 
this  efehara,  and  in  feveral  others,  that  it 
appears  to  be  a  conftant  law  of  nature,  that 
the  older  cells  (hall  lofe  their  inhabitants,  and 
the  new  ones  acquire  them  ;  only  that  the 
latter  have  them  not  fo  foon,  or  at  leaft 
they  are  not  fo  foon  perceivable  in  them. 
Thus,  at  the  time  the  fix  polypi  above 
mentioned  appeared,  they  were  not  perceiv- 
able in  the  four  upper  cells  Q,  H3  P,  M. 
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This  efchara  afterwards  put  forth  other 
branches,  which  were  followed  by  others, 
till  it  had  produced  a  thick  and  crowded 
clutter  of  them.  I  have  not  given  the  fi- 
gure of  this  clufter;  that  which  I  have  given 
being,  I  doubt  not,  fufficient  to  aflift  the  ima- 
gination of  the  reader  to  form  an  idea  of  it. 
This  efchara  is  an  extremely  thin  cruft,  and, 
being  calcareous,  the  nitric  acid,  though 
diluted  with  water,  diflblves  it  almoft  in  an 
inftant,  with  a  fenfible  efFervefcence. 

But  let  us  turn  our  attention  to  the  po- 
lypi, which  form  the  mod  interefting  part 
of  this  marine  production. 

If  a  piece  of  the  efchara  be  put  into  the 
hollow  of  a  watch-glafs,  with  fome  fea- 
water,  and  viewed  with  a  microfcope,  taking 
care  that  the  water  be  not  fhaken,  the  polypi 
will  be  feen  to  come  out  from  their  cellules, 
like  minute  cylinders,  with  their  arms  dis- 
played at  the  top.  Fig.  IX.  reprefents  fix 
of  thefe  polypi.  The  arms  of  every  poly- 
pus are  in  number  at  leaft  twelve,  and  form 
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a  kind  of  inverted  bell,  which,  by  a  continual 
agitation,  produces  a  finall  vertiginous  mo- 
tion in  the  water,  that  caufes  it  to  run  to  the 
narrow  part  of  the  bell,  where  is  the  mouth 
of  the  animal,  which  receives  the  water,  and 
the  particles  fwimming  in  it,  from  which  it 
may  choofe  thofe  proper  for  nourishment. 
A  fimilar  action,  as  I  have  frequently  ex- 
perienced, is  exercifed  by  innumerable  other 
marine  animals,  which  are  deftined  by  na- 
ture to  remain  fixed  in  the  fame  place.  As 
they  are  unable  to  go  in  quell  of  their  ne- 
cefTary  aliment ;  by  means  of  their  arms,  or 
other  analogous  organs,  they  caufe  their  prey 
to  come  to  them. 

If  the  water  be  fhaken,  by  accident  or 
purpofely,  the  polypi  immediately  clofe  their 
arms,  retire  into  their  cells,  by  a  round  orifice 
they  have  at  the  top,  and  there  lie  flat  till 
the  water  is  again  at  reft  ;  when  they  again 
come  out,  put  forth  their  arms,  and  caufe  the 
little  whirlpool,  as  before.  Frequently,  like- 
wife,  they  fuddenly  retire  into  their  houfe, 
when  the  water,  to  all  appearance,  is  calm. 
1  The 
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The  tranfparency  of  the  cells  enables  us  to 
view  the  polypi  within  them.  They  lie 
bent  like  a  bow,  with  their  arms  grouped 
together,  and  are  the  more  eafily  difcernible, 
as  their  bodies  have  a  (lightly  yellowiih  tinge. 
While  they  remain  within  the  cell  they  may, 
likewife,  fometimes,  be  obferved  to  move. 
Though  I  have  not  been  able  to  perceive  with 
certainty  that  they  are  attached  to  the  cell 
by  the  lower  part  of  the  body,  I  have  little 
doubt  but  they  are  ;  from  that  part  of  their 
body  always  remaining  in  contact  with  one 
point  of  the  cell,  whether  the  polypus  comes 
out,  retires  into,  or  moves  itfelf  within,  the 
cell. 

After  fome  days  the  polypi  no  more  come- 
out  of  their  cells,  but  ftill  continue  to  have 
motion  ;  and  a  longer  time  having  elapfed. 
they  ceafe  to  live,  and  their  carcaies  may  be 
Iqqu  in  the  cells  half  confumed.  In  the 
mean  time,  new  cells  fhoot  out,  with  new- 
polypi,  at  firft  motionlefs,  but  which  foon 
begin  to  move,  and  afterwards  come  out  of 
their  cells,  and  form,  like  the  others,  fmall 
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vortices  by  the  agitation  of  their  arms.  By 
infpecHng  Fig.  IX.  we  may  fee  that  every 
new  cell  is  attached  to  an  old  one  a  little 
above  the  aperture  by  which  the  polypus 
comes  out;  nor  can  I  entertain  the  Jeaft  doubt 
but  the  new  cell  and  the  polypus  it  contains 
derive  their  origin  from  a  germ  or  rudiment 
proceeding  from  the  old  polypus,  though 
thefe  germs,  from  their  extreme  minutenefs, 
are  not  difcernible  by  the  eye,  even  with 
the  afiiftance  of  the  lens. 


E 


This  efchara  may  be  thus  characterifed  : 
Zfchara  membrairaceo-calcarea^  ramofa  eel- 
lulls  ovatis  fubcomprejjis,  facie  una  poro/is, 
polypis  retracHUbus, 

IV.  The  animal  I  fhall  next  defcribe  con- 
firms a  difcovery  I  made  in  1786,  in  the 
Strait  of  Conftantinople,  where,  while  pro- 
fecuting  my  enquiries  relative  to  a  variety  of 
inftruclive  objects,  and  particularly  thenature 
and  properties  of  the  animals  produced  at 
the  bottom  of  that  fea,  I  difcovered  the  cir- 
culation of  the  fluids  in   various   polypi. 

This 
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This  circulation  was  feen  by  many  intelli- 
gent perfons,  and  among  them  by  the  Che- 
valier Zulian,  the  Venetian  Ainbaffador  at 
Confcantinople,  with  whom  I  had  the  ho- 
nour to  refide,  and  who,  as  he  himfelf  pof- 
feffes  extenfive  learning,  and  liberally  patron- 
izes the  fciences,  gave  me  his  affiftance  in 
my  philofophical  enquiries  during  my  (lay 
there. 

The  circulation  of  the  fluids  obferved  in 
feveral  polypi  of  the  Strait  of  Conftantino- 
ple,  is  confirmed  by  a  polypus  found  in  the 
Strait  of  Meffina.  While  fifliing  in  this 
Strait,  I  found,  among  other  fubftances,  fome 
leaves  of  marine  plants,  a  fragment  of  one 
of  which  having  a  kind  of  down  on  its  edge, 
attracted  my  attention.  On  putting  it  into 
a  concave  glafs  filled  with  fea- water,  I  d Un- 
covered it  to  be  a  receptacle  of  polypi. 
They  are  reprefented  as  they  appeared  to 
the  eye,  and  of  the  natural  fize,  in  Fig.  X. 
in  which  A  B.  is  the  fragment  of  the  ma- 
rine plant,  with  the  two  fides  covered  with 
a  multitude  of  minute  polypi.    We  perceive 

that. 


(      2S5      ) 

that,  except  the  three  branching  ones,  M5 
N,  O,  all  the  other  polypi  are  fmgle,  and 
that  every  one  is  attached,  by  a  long  leg  or 
ftalk,  to  the  fragment  of  the  plant  A  B. 

But  the  form  and  organization  of  thefe 
minute  animals  cannot  be  conveniently  ob- 
ferved  without  a  lens  of  a  considerable  mag- 
nifying power.     Fig.  XL  reprefents  one  of 
them  as  it  appears  when  viewed  with  a  mi- 
crofcope  while  ftill  attached  to  the  marine 
plant.     It  appears,  however,  that  this  ad- 
heiion  is  not  in  confequence  of  fmall  roots 
or  fibres,  but  that  the  foot  or  ftem  is  imme- 
diately fattened  to  the  plant.     This  ftem  in 
the  upper  part  enlarges  into  a  pear-iliaped 
body,  R,  E,  M,  S,  which  I  fhali  call  the 
beil,   from   the   cavity   or   bafe   of  which, 
M,  E,  arifes  a  fomewhat  flattened  globule 
having  in  the  centre  an  orifice  N,   which, 
as  we  fhall   foon  fee,  is  the  mouth  of  the 
polypus.     Under  this  globule,  and  at  the 
bafe  of  the  bell,  iffue  the  arms  of  the  ani- 
mal, which  terminate  in  fharp  points,  and 
are  fifteen  in  number,  though  in  polypi  of 
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this  fpecies  they  are  fometimes  more  and 
fometimes  fewer. 

Thefe  polypi  can  draw  their  arms  and 
the  globule  into  the  bell,  which  they  do 
when  the  water  is  fhaken,  or  when  thev  are 
touched ;  but  the  reft  of  the  body  and  the 
Hem  are  entirely  without  motion. 

The  arms,  as  they  now  appear,  are  in  a 
flate  of  reft  and  inaction  ;  but  the  animal  can 
at  pleafure,  like  the  polypi  of  the  efchara, 
create  in  the  water  a  fmall  vortex  running 
towards  its  mouth.  To  be  convinced 
that  the  fmall  aperture  N  is  this  organ, 
it  is  fufficient  to  place  it  in  fuch  a  manner 
that  the  eye  may  look  perpendicularly  down 
it  at  the  time  the  fmall  whirlpool  is  in 
action.  We  then  fee  that  the  polypus  en- 
larges, contracts,  fhuts  and  opens  it ;  and 
that  the  fmall  particles  brought  by  the  vor- 
tex enter  into  it,  and  defcend  through  a  mi- 
nute continued  canal ;  -as  may  be  difcerned 
much  more  diftinctly  if  the  water  be  tinged 
with  any  colour,  In  confequence,  likewife, 
5.  of 
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of  the  different  motions  of  the  mouth,  the 
fmall  button  or  globule,  in  the  top  of  which 
it  is  placed,  affumes  different  forms. 

The  polypi  reprefented  in  Fig.  X.  were 
the  rlrft  I  obferved,   but  not  the  only  ones, 
fince  I  afterwards  found  many  more  of  the 
fame  fpecies  on  different  branches  of  fucus. 
The  largeft  were  four  lines  in  length,  and  the 
fmalleft  half  a  line  ;  but  the  latter,  in  water 
frequently  renewed,  foon  grew  to  the  fize 
of  the  former.     Their  white  colour  renders 
them  eafily  diftinguifhable  by  the  eye  from 
the    bodies    to   which  they    are    attached ; 
and,  when  viewed  through  a  lens,  they  are 
found  to  be  tranfparent.     This  tranfparence 
enabled  me  to  fee  the  circulation  of  their 
fluids. 

Along  the  foot  or  ftem  of  every  polypus 
(Fig.  XL)  we  fee  a  fmall  column  or  chain 
of  particles  which  extend  upwards  to  the 
extremity  of  the  bell.  At  iirft,  I  thought 
that  thefe  atoms  made  a  part  of  the  organi- 
zation of  the  animal ;  but  I  afterwards  found 
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that  they  were  not  fixed  but  moveable,  ancf 
defigned  for  the  fame  funclion  with  the  red 
globules  of  the  blood  in  animals  of  a  fupe- 
rior  order.  The  following  is  the  method 
adopted  by  Nature  in  the  motion  of  thefe 
minute  particles.  Every  five  or  fix  minutes 
they  afcended  rapidly  from  the  bottom  of  the 
item,  and  penetrated  longitudinally  through 
the  middle  of  the  bell  M,  E,  R,  S.  In  the 
mean  time,  the  number  of  them  in  the  ftem 
diminifhed,  until, at  length, very  fewremained 
there,  the  greater  part  having  paffed  into 
the  bell  ;  where  they  were  all  in  motion, 
producing  a  kind  of  effervefcence,  which 
continued  fome  feconds.  They  afterwards 
returned,  by  the  way  they  had  afcended,  to 
the  lower  extremity  of  the  ftem ;  where 
they  remained  at  reft  for  a  fliort  interval ; 
and  during  this  interval  it  was  that  I  firft 
faw  them,  and  took  them  for  a  folid  part 
of  the  animal.  They  foon,  however,  re- 
fumed  their  former,  motion,  afcending 
through  the  ftem,  and  collecting  in  the 
bell ;  where  the  inteftine  ebullition  again 
took  place,  till  the  current  again  defcended 

to 
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to  the  bottom  of  the  ftem,  when  the  fame 
alternation  of  reft  and  motion  fucceeded. 
Thus  the  mafs  of  thefe  particles  moved  re- 
gularly and  conftantly  in  the  polypi,  which 
it  could  not  have  done  unlefs  we  fuppofe  a 
canal  or  longitudinal  vefTel,  though  the 
tranfparency  of  the  polypi  prevented  its 
cavity  being  difcernible. 

Among  feveral  dozens  of  thefe  polypi,  of 
different  fizes,  which  I  examined,  there  was 
not  one  that  did  not  exhibit  this  fpecies  of 
circulation.  This,  when  the  animal  was  in 
full  life  and  vigour,  that  is,  when  it  was  juft 
taken  out  of  the  water,  was  extremely  re- 
gular, and  fuch  as  I  have  defcribed  it ;  but 
it  altered,  more  or  lefs,  when  the  polypus 
began  to  fuffer  by  being  kept  in  water  not 
frequently  renewed.  The  motion  of  the 
particles  then  either  ceafed  in  the  middle  of 
their  courfe,  without  recommencing ;  or, 
after  an  interval,  began  again  with  difficulty, 
and  lafted  only  a  fhort  time  ;  or,  if  it  con- 
tinued regularly,  it  was  extremely  flow. 
-How  much  do  thefe  appearances  of  dif- 
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turbed  functions  correfpond  with  thofe  of 
a  languid  circulation,  which  I  have  obferved 
and  defcribed  in  certain  animals,  both  of  a 
cold  and  warm  temperature  *  !  It  is,  how- 
ever, to  be  obferved,  that  this  circulation 
was  more  diftinctly  vifible  when  the  polypi 
were  viewed  on  one  fide,  than  when  feen 
on  the  other  ;  fince,  in  the  latter  cafe,  the 
alimentary  canal  which  runs  through  the 
item s  being  more  or  lefs  filled  with  fubtle 
matters  taken  in  by  the  polypus,  thefe  mat- 
ters fomewhat  obfoure  the  view  of  the  cir- 
culating particles  in  thai  place. 

I  had  the  curioflty  to  cut  the  ftem  of 
forne  of  thefe  polypi  tranfverfely,  and  to  put 
others  into  frefh-water  while  alive;  atten- 
tively obferving  the  remits.  In  the  former 
qafe  the  particles,  which  here  perform  the 
office  of  blood,  ceafing  their  periodical  mo- 
tion, iiTued  from  the  incifion,  in  the  fame 

f  Fenomenl  deila  Circoksione  confiderata  nel  giro 
utiiverfale  del  vafi— — The  Phenomena  of  Circulation 
eonfidered  with  refpedt  to  the  whole  circuit  of  the 
yeflels. 

manner 


(       29I       ) 

manner  as  the  blood  flows  from  a  vefFel 
that  is  perforated  or  cut.  In  the  latter,  the 
circulation  fuddenly  ceafed,  the  arms  became 
languid  and  faint,  and  the*body  of  the  po- 
lypus foon  fuffered  diflblution.     . 

I  made  another  experiment,  by  putting 
them  in  fea  water  of  the  temperature  of 
380  (118  of  Fahr.),  confequently  in  a  heat 
much  greater  than  that  they  experience  in 
the  fea.  They  all  died  almolt  inftantly.  But 
we  muft  not  be  furprifed  at  this,  as  the 
greater  part  of  animals  that  live  in  the 
fea  could  not  long  have  furvived  them  in 
the  fame  heat.  Thefe  polypi,  however, 
contiiiued  to  live  in  water  kept  in  veffels, 
when  the  temperature  of  the  atmofphere 
was  210  (8o°  of  Fahr.)  though  a  much 
greater  heat  than  that  of  the  fea,  in  which 
they  grow  and  multiply. 

But  what  efficient  principle  is  the  caufe 

of  this  circulation  ?   What  force  determines 

the  particles  to  move  fwiftly  along  the  ftem 

q£  the  polypi  anil  pafs  into  the  bell  ?  and  what 

U  2  ©ther 
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other  force  obliges  them  to  take  the  oppo- 
fite  courfe  ?  We  cannot  here  have  recourfe 
to  the  idea  of  a  heart,  or  any  analogous  or- 
gan, fuch  as,  for  example,  the  great  artery 
which  runs  juft  below  the  {kin  alonp  the 
back  of  many  infects  and  worms,  which, 
by  its  fyftole,  vifibly  impels  the  blood  from 
the  pofterior  to  the  anterior  part  of  thofe 
animals ;  at  lead  I  never'could  difcover  any 
thing  (imilar  in  the  body  of  thefe  polypi. 
We  can  only  fuppofe,  at  the  utmoft,  that 
the  fides  of  the  bell,  diftended  more  than 
ufual  by  the  influx  of  the  particles,  on  re- 
ftoring  themfelves  by  their  elafticity,  may 
compel  the  particles  to  return  into  the  ftera, 
where  they  iind  lefs  refiftance  ;  and  that  the 
bottom  of  the  ilem  being,  in  like  manner, 
enlarged  by  the  great  quantity  of  thefe  par- 
ticles, may  at  length  contract  by  its  natural 
force,  and  drive  them  into  the  upper  parts. 
But  this  hypothefis  is  not  only  unfupported 
by  proof,  but  infufficient  to  explain  the 
phenomena.  From  want  of  data,  therefore, 
I  am  compelled  to  leave  the  problem  un- 
folved. 

It 
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It  may.,  perhaps,  be  objected  that  the 
motion  I  have  defcribed  in  thefe  polypi  is 
not  truly  and  rigoroufly  a  circulation,  the 
particles  continually  paffing  and  returning 
within  the  fame  veflel ;  whereas  a  real  cir- 
culation fuppofes  a  double  fyftem  of  veffels, 
fome  of  which  convey  the  fanguineous 
fluid  from  the  centre  to  the  extremities  of 
the  body,  while  others  reconduct  it  from 
lljofe  extremities  to  the  centre, 

I  muft  obferve,  however,  that  this  idea 
is  derived  from  the  animals  we  call  perfect ; 
but  it  does  not  hence  follow  that  the  circu- 
lation in  the  lefs  perfect  may  not  properly 
be  called  by  the  fame  name  ;  in  like  manner 
as  fome  vifcera  or  organs  retain  their  deno- 
mination, notwithstanding  that,  in  their 
palTage  from  the  perfect  to  the  lefs  per  fret 
animals,  they  may  have  loft  fome  of  their 
parrs.  Who  is  ignorant  that  the  heart  in 
the  human  fpecies,  quadrupeds,  and  birds, 
is  furniihed  with  two  auricles  and  two  ven- 
tricles ?  But  fhall  we,  therefore,  not  call 
this  organ  a  heart  in  animals  of  the  amphi- 
U  3  bious 
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bious  clafs,  and  fifties,  becaufe  in  them  it  has 
only  one  auricle  and  one  ventricle  ?  Is  not 
alfo  the  arterial  velTel  in  feveral  infects  and 
worms,  which  continually  contracts  and  ex- 
pands, called  a  heart,  by  Linnaeus  and  other 
naturalifts  of  the  firft  eminence,  becaufe  it 
is  defigned  by  nature  to  perform  the  office 
of  one  ?  The  fame  may  be  faid  of  the  lungs 
and  afperse  arteriae,  which  bear  the  fame  de- 
nominations in  the  loweft  clafs  of  animals, 
notwithftanding  they  differ  fo  widely  in 
their  ftruclure  and  configuration  from  thofe 
of  animals  of  the  fuperior  claffes.  The 
fame  is  true  of  the  circulation.  In  man, 
in  quadrupeds,  and  birds,  it  may  be  faid  to 
be  extremely  operofe  :  but  defcending  in 
the  fcale  of  animality,  it  becomes  lefs  ope- 
rofe, the  circuits  it  makes  are  fhorter  and 
lefs  intricate,  until  at  length  it  becomes  ex- 
tremely fimple,  the  vital  fluid  going  and  re- 
turning in  a  fingle  canal,  as  is  obferved  in 
thefe  polypi.  Yet  is  it  not  on  this  account 
to  be  confidered  as  having  loft  the  character 
of  a  true  circulation  ;  fmce,  in  refpect  to 
the  end  defigned,  it  is  equally  complete  and 

perfect 


(     295    ) 

perfect  in  thefe  animals  of  the  laft  order,  as 
in  thofe  of  the  firft  ?  But  of  thefe  different 
fyftems  of  circulation,  it  will  be  more  op- 
portune to  treat  in  the  Travels  I  propofe  to 
publifh.  The  work  I  have  before  cited,  if  I 
am  not  miftaken,  evinces  how  much  I  have 
fiudied  this  interefting  part  of  phyfiological 
fcience,  as  it  relates  to  terreftrial  and  amphi- 
bious animals :  that  I  intend  to  lay  before 
the  public  will  contain  a  long  chapter  rela- 
tive to  this  fubjecl:,  with  refpecT:  to  marine 
animals,, 

-  I  mail  conclude  my  defcription  of  this 
polypus  by  remarking,  that  I  think  I  am 
authorized  to  confider  it  as  a  new  fpecies ; 
fince  it  has  not,  to  my  knowledge,  been  de- 
fcribed  by  any  other  writer.  It  may  be  thus 
characterized  :  Polypus  nudus '^f^epiusfimplex , 
pedunculatus ',  affix us ,  cor  pore  campanidato^ 
cirrhis  fubulatis  retra£lllibusy  circulationem 
humorum  exerens. 

V.   We  will  now  proceed  to  a  fifth  ani- 
mal of  the  order  of  mollufca,  found  at  the 
U  4  bottom 
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bottom  of  the  fea,  which,  though  it  be  well 
known,  deferves  attention  for  the  elucidation 
it  affords  of  a  queftion  agitated  among  na- 
turalifts,  and  not  yet  completely  determined. 
We  know  that  the  echini  marini,  or  fea- 
urchins,  are  mollufca,  armed  with  very  thick 
fpines ;  and  it  is  alfo  known,  that  they  are 
provided  with  a  prodigious  quantity  of  fmall 
tentacula,  which  they  put  forth  and  conceal 
at  pleafure  :  but  which  of  thefe  perform  the 
office  of  feet,  and  enable  thefe  animals  to 
move  progreffively,  is  not  fatisfactoriiy  de- 
cided ;  feme  afcribing  this  motion  to  the 
acliion  of  the  fpines,  and  others  to  that  of  the 
tentacula. 

Some  years  ago,  I  made  a  number  of  ex- 
periments in  the  Gulph  of  Spezia,  with  a 
view  to  elucidate  this  queftion ;  of  which  I 
«;ave  fome  account  in  the  Memoirs  of  the 
Societa  ltaliana*,  referving  the  details  till  I 
publifh  the  obfervations  1  made  in  the  Sea  of 
Genoa.  The  fum  of  the  principal  remits 
is  as  follows. 

*  Tom.  ii.  p.  2. 
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If  the  echini  are  taken  out  of  the  water, 
as  they  will  live  out  of  it  a  little  time,  the 
flow  and  inert  progreffive  motions  they  make 
are  performed  fnlely  by  means  of  their  fpines; 
but  fo  long  as  they  remain  in  their  native 
element,  their  removal  from  place  to  place  is 
effected  entirely  by  their  tentacula. 

I   took  five  echini  fpatagi   which   were 
brought  up  by  the  coral  fifhermen,  and  put 
them   immediately  into    a    bucket    of  fea- 
water,  in  order  to   examine  them   on  my 
return  to  Meffina  a  few  hours  afterwards. 
By  the  way,  I  obferved,  that,  notwithstand- 
ing the  agitation  of  the  water,  caufed  by  the 
motion  of  the  bark,  they  had  all  five  af- 
cended  from  the  bottom  of  the  bucket  up 
the  fides,  almoft  to  the  top,  where  they  re- 
mained attached  by  means  of  their  tentacula, 
I  then  perceived  that  the  tentacula  were  not 
only  of  ufe  to  fallen  thefe  animals,  but  to 
enable  them  to  remove  from  place  to  place  ; 
as  the  fpines,  from  their  rigidity,  could  not 
have  contributed  to  their  afcent.    I  detached 
them  with  fome  difficulty,  and,  to  difcover 

the 
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the  nature  of  the  mechanifm  of  their  motion, 
placed  them  at  the  bottom  of  a  glafs  veflTel 
with  fmcoth  and  perpendicular  fides.  I  firft 
directed  my  attention  to  one  which  I  had 
laid  in  an  inverted  pofition,  that  is,  with  its 
mouth  turned  upwards  ;  for,  when  in  their 
natural  ftate  at  the  bottom  of  the  fea,  they 
always  have  that  part  downwards.  This 
pofture  being  a  violent  one,  the  animal  en- 
deavoured to  turn  himfelf.  On  one  fide  he 
thruft  out  fifty  or  more  tentacula,  extending 
them  as  much  as  he  could,  and  fixing  them 
to  the  bottom  of  the  veffel.  He  then  contracted 
shem,andby  the  contraction  fomewhat  raifed 
Ms  body.  He  was  now,  as  it  were,  on  one 
fide,  and  remained  in  that  pofition,  by  hold- 
ing fail  with  the  contracted  tentacula.  He 
then  put  forth  other  tentacula  on  the  fame 
fide,  which  he  again  fixed  to  the  bot- 
tom, and  contracting  them,  and  detaching 
the  others,  made  another  part  of  a  revolu- 
tion with  his  body.  When  he  had  per- 
formed this  curious  operation  three  times 
more,  his  mouth,  which  before  was  placed 
upwards,  became  turned  downwards,  and  he 

thus 
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thus  recovered  his  natural  pofition.  Thefe 
motions  therefore  were  effected  by  the  ten- 
tacula, and  the  fpines  had  no  other  part  in 
it  than  by  feparating  and  giving  the  ten* 
tacula  liberty  to  act. 

The  animal  afterwards, by  the  fame  means, 
came  under  the  fides  of  the  veffel,  which  he 
afcended  with  confiderable  expedition  quite 
to  the  top,  fo  as  to  rife  five  or  fix  lines  above 
the  furface  of  the  water.  In  this  afcent  he 
only  employed  the  tentacula  by  extending 
and  contracting  them  as  before. 

In  fact,  I  fully  convinced  myfelf  that  the 
fpines  had  no  kind  of  part  in  thefe  motions, 
by  cutting  them  off;  fince  then  the  echini, 
when  placed  in  an  inverted  pofition,  could 
Hill  turn  themfelves,  and  move  in  the  fame 
manner  as  before,  either  along  the  bottom, 
or  up  the  fides  of  the  glafs,  by  the  action  of 
the  tentacula. 

I  have  faid  before,  that  thefe  animals  were 
detached  with  fome  difficulty  from  the  fides 

of 
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of  the  veffel.  I  wifhed  to  try  what  weight 
would  be  requifite  to  force  them  from  the 
glafs  ;  and  I  made  the  trial  with  one  of  them, 
which  had  faftened  to  the  top  of  the  fides  of 
.  the  glafs,  and  rofe  nearly  half  an  inch  above 
the  furface  of  the  water.  I  laid  on  his 
fpines  a  piece  of  lead  weighing  thirty-two 
ounces;  notwith  {landing  which  he  dill  held 
firm,  and  it  was  necelTary  to  add  feven  more 
ounces  to  force  him  from  his  hold.  It  re- 
quired therefore  a  weight  of  thirty-nine 
ounces  to  detach  the  tentacula  from  the 
glafs. 

But  what  mail  we  fuppofe  to  be  the  caufe 
of  fo  ftrong  an  adhefion  to  bodies  of  fo  great 
fmoothnefs  as  glafs  ?  The  following  obferva- 
tions  will  elucidate  this  queftion. 

If  we  view  the  tentacula  through  the  fides 
of  the  glafs- veffel  at  the  time  the  echinus 
flretches  thenm  out,  and  before  he  fixes 
them,  we  (hall  find  that  they  are  of  a  white 
colour,  that  each  of  them  terminates  in  a 
papilla  perforated  in  the  middle ;  and  if  wi 
5  cu£ 
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cut  the  tentaculum  off  at  the  root,  and  view 
it  with  the  microfcope  in  a  horizontal  po- 
sition, we  fhall  perceive  that  this  orifice  is 
the  extremity  of  a  canal,  which  runs  from 
the  bottom  to  the  top  of  the  tentaculum,  and 
enters  into  the  body  of  the  animal.     If  alfo 
we  prefs  the  tentaculum  with  a  fmall  wire, 
or  other  inftrument,  a  little  drop   of  denfe 
and  extremely  vifcous  liquor  will  ifTue  from 
the  orifice.     With  this  gluten  the  echini, 
there  can  be   no  doubt,  fallen  themfelves 
where   they  pleafe.     The   tranfparency  of 
the  tentacula  enabled  me,  with  the  affiftance 
of  a  lens,  to  fee,  through  the  fides  of  the 
veffel,  the  means  the  echini  employ  to  ob- 
tain fo  flrong  an  adhefion.     They  apply  to 
the  fides  the  papilla  of  the  tentaculum,  and 
from  that  point  expel  the  fea-water.     The 
orifice  of  the  papilla  then  enlarges  and  be- 
comes deeper,  forming  a  fmall  cavity,  which 
a  moment  after  is  filled  with  the  glutinous 
matter,  which  fattens  the  tentaculum  to  the 
glafs.     The  fame  takes  place  in  every  ten- 
taculum ;  and  thus  the  echini  are  as  it  were 

bound 
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bound  to  tjfre  glafs  by  fo  many  fmall  cords  as 
there  are  tentaeula  which  touch  it. 

Reaumur  obferved,  that  the  patellae  (lim- 
pets), to  detach  themfelves  from  the  fub- 
aqueous  rocks,  to  which  they  adhere  tena- 
cioufly,  throw  out  a  kind  of  water  which 
held  them  faftened.  This  water  I  never 
faw  iffue  from  the  papilla  of  the  tentacu- 
lum,  though  I  ufed  the  ftrongefl  magnifiers. 
It  appears  to  me,  that  the  echini  employ 
other  means  to  free  themfelves  with  facility 
from  their  faftenings,  which  are,  by  making 
the  tentaculum,  and  turning  the  papilla  ob- 
liquely, in  fuch  a  manner  that  the  water 
enters  between  it  and  the  glafs,  which  in 
a  moment  diffolves  the  gluten. 

We  have  thus  ihewn  that  the  offices  of 
the  tentaeula  in  thefe  echini  are  two ;  one, 
to  ferye  them  as  feet  to  remove  from  place 
to  place ;  and  the  other,  to  hold  them  an- 
chored where  they  choofe  at  the  bottom  of 
the  fea.     Such  a  provifion  was  very  necef- 

farv 
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fary  for  the  echini  in  every  fea,,  to  enable 
them  to  refill  the  fury  of  tempefts,  but  es- 
pecially for  thofe  of  the  Strait  of  Meffina^ 
which,  ;jis  fo  frequently  liable  to  florms* 
Without  it  they  muft  be  the  fport  of  the 
waves,  and  would  be  carried  away  and 
broken,  from  their  extreme  fragility. 

It  remained  for  me  to  make  feme  experi- 
ments on  them  when  kept  out  of  the  water. 
Jt  is  certain  that  then  they  never  put  out  a 
fmgle  tentaculum ;  and  that,  therefore,  if 
they  have  any  progreffive  motion,  it  can 
only  be  performed  by  means  of  their  fpines. 
I  placed  two  of  them  on  a  horizontal  plane ; 
at  firft  with  their  mouths  turned  upwards, 
as  I  had  done  by  the  others.  They  imme- 
diately began  to  move  their  fpines  in  every 
direction,  endeavouring  to  recover  their  na- 
tural pofture,  but  always  in  vain.  Their 
fruitlefs  attempts  refembled  thofe  of  the  tor- 
toife  when  laid  on  its  back  ;  and,  like  that  ani- 
mal, they  removed  a  little  from  their  place, 
though  with  much  greater  ilownefs.  When 
they  were  turned  with  their  mouths  dewn- 
2  wards, 


(    3H    ) 

Wards,  the  fpines  under  their  bodies  were  iri 
a  flow,  but  almoft  continual,  motion  ;  by 
which  means,  with  great  difficulty,  they 
changed  their  place,  but  made  a  va'y  flow 
progrefs. 

Thefe  obfervations  relative  to  the  echinus 
fpatagus,  which  have  not  been  before  made, 
to   my  knowledge,  on   any  fpecies  of  this 
genus,  agree,  in  all  that  is  effential,  with 
thofe  I  made  on  the  echinus  efculentus.  From 
them  it  appears  that  thofe  are  in  an  error 
who  fuppofe  the  fpines  the  only  inftruments 
of  motion  in  the  echini ;  as  alfo  thofe  who 
afcribe  this  office  folely  to  the  tentacula  ; 
lince  the  motive  principle  is  divided  between 
them  ;   but  with  this  difference,   that  it  re- 
fides  in  an  infinitely  lefs  degree  in  the  fpines 
than  in  the  tentacula. 

I  ihall  omit  to  notice  the  madrepores,  cel- 
lularia  and  fertularia,  which  are  brought  up 
from  the  bottom  of  the  fame  Strait,  both 
becaufe  they  are  fpecies  already  well  known, 
and  becaufe  I  had  not   fufficient  leifure  to 
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examine  their  polypi  while  employed  in  the 
Obfervations  I  have  already  detailed.  I  have 
only  mentioned  thefe  animated  productions 
to  fignify  that  they  are  found  in  the  Strait 
of  Meflina. 


vol.  it.  X  CHAP* 
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CHAP.     XXIX. 

OF  THE  CORAL  FISHERY  IN  THE  STRAIT 
OF    MESSINA. 

This  fifhery  extremely  laborious  and  danger- 
ous — Defcription  of  the  net  ufed  in  this 
fifhery,  and  precautions  necejfary  in  throw- 
ing  it  into  the  fea — Parts  of  the  Strait  in 
which  the  coral  is  found — Different  depths 
from  which  it  is  brought  up — Situations 
in  which  it  mofl  abounds,  and  is  ffhed  up 
in  greatef  quantities — Comparifon  of  this 
coral  with  that  of  Trapani  and  Barbary 
— Variety  of  its  colours- — Ten  years  requi*> 
fite  for  it  to  attain  maturity — Proft  annu- 
ally derived  from  it — Thefe  obfervations 
compared  with  others  publified  by  the 
Count  Marfgli  relative  to  this  animal- 
plant — This  comparifon  fhewsy  Firjl,  that 
it  is  not  always  true,  as  the  Count  believ- 
ed, that  the  fituations  proper  for  the  growth 
of  coral  are  thofe  where  the  fea  is  calm  : 

Secondly, 
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Secondly ',  that  It  will  thrive  at  a  greater 
depth  than  he  has  fuppofed :  Thirdly,  that 
it  is  not  true  that  where  coral  grows  mojl 
readily  itfcarcely  reaches  the  height  of  half 
afoot  in  ten  years  :  Fourthly,  that  it  is 
not  true  that  corals  only  grow  in  the  roofs 
of  caverns,  and  that  their  branches  are  al- 
ways turned  towards  the  centre  of  the 
earth  :  Fifthly,  that  the  corals  brought  up 
in  this  f/htry  are  not  red  only^  but  of 
other  colours  ;  as,  for  injlance,  white  ;  not- 
withfanding  the  Bolognefe  naturalifl  was 
of  a  contrary  opinion — In  proof  of  this ,  afe- 
ries  of  coralline  branches  of  different  co- 
lours, brought  up  in  this  Strait,  are  de- 
fcribed — Proof  that  the  white  coral  does 
not  differ  from  the  red,  except  in  colour— 
The  error  of  Marfigli  that  the  polypi  are 
flowers,  has  given  occafion  to  the  difcovery 
of  a  truth  equally  unexpected  and  import- 
ant— Probable  opinion  of  the  MeJJinefe  co- 
ralf/hers,  that  the  immature  coral  has 
lefs  conji "'fence  than  the  mature  ;  though  it- 
is  not  true,  as  the  ancients  believed,  that 
corals  while  they  remain  in  thefea  arefoft^ 
X  2  and 
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and  harden  when  they  come  in  coniaBl  wlw 
the  air.  In  what  fenfe  we  are  to  un- 
derjland  the  observation  of  Donatio  that 
the  broken  and  detached  branches  of  coral 
continue  to  live  and  multiply  in  the  fea — 
The  true  generation  of  coral  not  unknown 
to  the  MeJJinefe  coral-ffoers — Their  opinion 
with  refpecl  to  dead  corals  which  arefome- 
times  perforated  by  lithophagous  worms* 

JL  HOUGH  this  narrow  part  of  the  fea  is 
always  more  or  lefs  in  a  ftate  of  agitation, 
its  bottom  is,  at  every  feafon  of  the  year? 
fearched  for  that  valuable  animal- plant,  the 
coral  ( ' Jfis •  nobilis ) ,  provided  the  winds  and 
current  be  not  fo  violent  as  to  endanger  the 
barks  of  the  coral-fifhers.  The  latter  are 
always  mariners  and  fiiliermen  of  Meflina? 
as  it  is  necefiary  they  mould  be  both  well 
acquainted  w;ith  theft;  feas,  and  have  great 
bodily  ftrength  %  this  fimery,  befides  that  it 
is  frequently  dangerous,  being  extremely  la- 
borious, fmce  great  exertions  with  the  oar  are 
necefiary  to  refill  a  fea  always  in   motion  -t 

and 
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and  there  are  perhaps  no  people  who  endure 
the  labour  of  the  oar  equal  to  the  failors  of 
Meflina. 

The  inftrument  they  employ  to  tear  from 
the  rocks  the  branches  of  coral,  does  hot  differ 
efTentially  from  that  reprefented  and  de- 
fcribed  by  Count  Marfigli,  in  his  Hiftory  of 
the  Sea*,  and  which  is  ufed,  likewife,  in 
other  countries.  It  is  formed  with  two  poles 
of  wood,  croffmg  each  other  at  right  angles, 
and  to  the  extremities  of  which,  on  the 
under  fide  is  fattened  a  piece  of  a  net.  A 
large  ftone  is  fattened  where  the  poles  crofs 
each  other,  that  it  may  the  more  readily 
fink  to  the  bottom.  A  cord  is  ftrongly  tied 
round  the  middle  of  it,  one  end  of  which 
the  fiiherman  holds  in  his  hand,  and  by  it 
guides  the  net  to  thofe  places  where  the  coral 
is  fuppofed  to  grow ;  and  which  is  enclofed 
in  the  pieces  of  the  net,  broken  off,  and 
drawn  up, 

*  Storia  del  Mare. 

X  3  I  have 
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I  have  faid  that  this  coral  net  does  not  dif- 
fer efTentially  from  that  defcribed  by  Mar- 
figlL  It  may  not  be  improper,  however,  to 
obferve,  that  the  net  of  the  MefTmefe  fifher- 
men  Is  larger,  and  funk  with  a  greater  weight. 
This  is  intended  to  prevent  its  being  carried 
away  by  the  violence  of  the  current  before 
it  reaches  the  bottom.  It  is,  befides,  always 
thrown  from  the  {tern,  and  never  from  the 
ildes  ;  as  reprefented  in  the  figure  given  of 
it  by  Marfigli ;  perhaps  on  account  of  the 
danger  that  the  weight  of  the  net,  concurring 
with  the  force  of  the  current,  mould  over- 
turn the  bark. 

This  fifhery  is  carried  on  from  the  entrance 
of  the  Faro,  to  the  part  of  the  Strait  oppofite 
the  church  of  the  Grotto  (Chiefa  dcllaGrotta)\ 
that  is,  through  a  trad:  fix  miles  in  length, 
and  to  the  diftance  of  three  miles  from  Mef- 
fina.  Beyond  thefe  limits  they  never  fifli ; 
either  becaufe  there  are  no  rocks  on  which 
the  coral  grows,  or  becaufe  they  lie  fo  deep 
as  not  to  be  reached  by  the  net  j  or,  perhaps, 

becaufe 
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becaufe  the  violence  of  the  current  prevents 
the  barks  from  continuing  there  a  fufficient 
time  \ 

Within  thefe  fix  years,  indeed,  two  rocks 
have  been  difcovered  eight  miles  to  the  fouth 
of  that  city  in  front  of  the  channel  of  San 
Stefano,  which  bear  excellent  coral  in  great 
abundance.  Except  the  Strait,  this  fifhery 
is  now  carried  on  in  no  other  place. 

The  rocks  which  produce  the  coral  are 
{atuated  almoft  in  the  middle  of  the  Strait, 
at  different  depths,  from  three  hundred  and 
fifty  feet  to  fix  hundred  and  fifty.  This 
depth  increafes  as  we  approach  the  mouth 
of  the  Strait,  where  there  is  no  longer  any 
fifhing ;  the  rocks  there,  according  to  the 
£oral-§ihers,  being  a  thoufand  feet  deep. 

*  I  was  told  by  an  old  failor,  that  there  was  once  a 
fifhery  for  coral  between  Stromboli  and  Cape  Vatican  j 
but  that  it  was  abandoned  becaufe  it  was  extremely  dan- 
gerous for  the  barks,  which  had  no  {heker  from  the  wind 
when  it  blew  from  the  weft,  north-weft,  or  fouth- 
weft. 

X  4  The 
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The  hollows  and  caverns  of  the  rocks  are 
the  places  from  which  they  endeavour  to 
bring  up  the  coral  with  their  nets ;  not  but 
It  likewife  grows  out  of  thefe,  and  on  the 
fides  of  the  rocks ;  but  ufualiy  in  lefs  quan- 
tity. It  is  a  conftant  obfervation,  that  every 
branch  is  perpendicular  to  the  plain  on 
which  it  grows,  without  ever  turning  on  one 
iide. 

Coral  grows  more  plentifully  in  places  fitii- 
ated  to  the  eaft  than  in  thofe  to  the  fouth  ; 
it  is  rarely  found  to  the  weft,  and  never  to 
the  north.  In  the  firft  fituation,  therefore, 
It  is  larger,  and  of  a  finer  colour  than  in  the 
fecond  and  third  ;  which  two  valuable  qua- 
lities are  likewife  found  in  that  which  is 
brought  up  from  a  lefs  depth,  compared  with 
that  which  grew  at  a  greater.  The  greater! 
height  to  which  it  grows  is  never  a'  foot,  and 
its  ufual  thicknefs  that  of  the  little  finger, 
and  fomewhat  lefs  than  that  of  the  coral  of 
the  coafls  of  Trapani  and  Barbary ;  but  the 
latter  are  exceeded  by  the  Meffinefe  in  vivid- 
nefs  of  colour.    Thefe  differences,  according 

to 


(     3*3     ) 

to  the  account  of  the  fifhermen,  arife  from 
their  coral  being  produced  in  a  fea  which  is 
kept  in  continual  motion,  from  the  furface  to 
the  bottom,  by  the  current  and  the  winds. 

With  refpect  to  colour,  there  are  three 
kinds ;  the  red,  the  vermilion,  and  the 
white  coral.  The  firft  is  fubdivided  into  the 
deep  crimfon  red,  and  the  lighter  red.  The 
vermilion  is  extremely  rare,  but  the  white 
common.  In  the  white  they  include  the 
clear  white  and  the  dull  white. 

The  coral  fifhermen  have  divided  the 
whole  tract  in  which  they  fifh.  into  ten  parts. 
Every  year  they  fifh  only  in  one  of  thefe 
parts,  and  do  not  fifh  in  it  again  till  ten  years 
are  elapfed.  This  interval  often  years  they 
think  neceiTary  for  the  coral  to  acquire  its 
full  growth  in  height  and  confidence.  When 
they  tranfgrefs  this  law,  they  find,  in  fact, 
the  coral  fmaller,  and  of  lefs  confidence,  and 
the  intenfity  of  the  colour  is  always  in  pro- 
portion to  the  number  of  years  they  have  de- 
filled   from  fifhing.     When  the  ten  years 

6  have 
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have  elapfed,  they  believe  that  the  coral  no 
more  increafes  in  height,  but  only  in  thick- 
nefs,  which,  however,  has  its  limits.  In  fad, 
they  have  obferved  that  the  coral  fifhed  up 
near  San  Stefano,  a  place  where  none  had 
been  fought  for  in  the  memory  of  man, 
though  it  was  of  a  very  bright  colour,  was 
not  higher  than  the  ordinary  coral3  though 
it  exceeded  it  by  pne  third  in  thicknefs. 

The  number  of  mips  which  ufually  go, 
together  in  this  fifhery  is  eighteen  or  twenty, 
each  of  which  is  ufually  managed  by  eight 
men.  The  quantity  of  coral  procured  may 
amount  every  year  to  twelve  Sicilian  quintals. 
The  quintal,  as  is  well  known,  contains  two 
hundred  and  fifty  pounds,  and  the  pound 
twelve  ounces.  The  gain  acquired  is  there- 
fore adequate  to  the  labour:  yet  may  the  fifh- 
ery be  confidered  as  a  fecondary  occupations 
fmce  the  fifhermen  only  follow  it  when  they 
have  no  other  employment  by  which  they 
can  make  a  greater  profit. 

It  is  evident  that  the  account  I  have  here 

given 
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given  can  be  derived  from  no  more  certain 
fource  than  the  relation  of  the  fifhermen 
themfelves.  I  was  defirous  to  be  prefent  at 
a  fifhing,  and  one  was  undertaken  exprefsly 
to  gratify  my  curiofity.  As  the  branches  of 
coral  were  taken  out  of  the  nets,  I  put  them 
into  glafs  vefTels  filled  with  fea- water.  It  is 
well  known  that,  in  this  cafe,  the  white 
polypi  will  come  out  of  their  cells  in  the 
coral  as  foon  as  the  water  is  perfectly  at 
reft.  I  examined  and  re-examined  thefe 
polypi,  as  it  was  the  firft  time  I  had  feen 
them  ;  but  I  difcovered  nothing  which  can 
make  any  addition  to  the  accurate  obferva- 
tions  of  Peyflbnel,  Juflieu,  Guettard,  Do- 
nati,  and  the  very  recent  remarks  of  the 
celebrated  Cavolini,  which  feem  to  leave 
nothing  to  be  defired  to  complete  our  know- 
ledge of  thefe  animalcula,  and  their  natural 
habitudes.  But  the  obfervationslhave  already 
given  above,  enable  me  to  add  to,  and,  in 
part,  to  corred  thofe  of  our  illuftrious  na- 
turalift  Count  Ferdinando  Marfigli,  relative 
to  the  prefent  fubjecl:. 

The 
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The  filiations,  according  to  him,  favour-* 
able  to  the  vegetation  of  coral,  are  thofe  in 
which  the  fea  is  as  calm  as  a  pond  ;  and  it 
is  found  in  greater  abundance  if  they  are 
expo  fed  to  the  fouth,  in  kfs  if  they  front 
the  weft,  and  totally  fails  if  they  have  a 
northern  afpecl;. 

As  to  the  firft  of  thefe  obfervations,  it 
has  already  been  feen  that  it  is  not  always 
true :  coral  growing,  and  coming  to  per-* 
fecYion,  in  a  fea  conftantly  difturbed  and 
agitated,  as  is  that  of  the  Strait  of  Meffina ; 
except  only  that  it  does  not  acquire  that 
degree  of  extenfion  it  attains  to  in  other 
places, 

The  fecond  obfervation  agrees  with  the 
remark  of  the  fifhermen  of  Meffina,  except 
that  the  latter  affirm  the  eaftern  afpecl:  to  be 
more  favourable  than  any  other  to  the 
growth  of  coral ;  while  in  the  maritime 
places  examined  by  Marfigli  it  was  found  in 
greateft  quantities  to  the  fouth. 


H© 
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He  afferts  that  the  leaft  depth  at  which 
Coral  grows  is  ten  feet,  and  the  greatefl 
feven  hundred  and  fifty ;  but  that  it  is  moft 
ufually  brought  up  from  between  the  depths 
of  fixty  and  one  hundred  and  twenty -five 
feet. 

We  have  already  faid,  that  the  depth 
from  which  the  coral  is  fifhed  up  near  Mef- 
fina  is  from  three  hundred  and  fifty  feet  to 
fix  hundred  and  fifty  ;  not  that  coral  can- 
not grow  at  a  lefs  depth  than  three  hundred 
and  fifty  feet,  but  becaufe  this  is  the  lead 
depth  of  thefe  rocks.  It  is  probable  alfo, 
that  it  grows  at  a  ftill  greater  depth  than  fix 
hundred  and  fifty  feet ;  but  it  being  ex- 
tremely laborious  and  fatiguing  to  fiih  at  fo 
great  a  depth,  the  mariners  do  not  attempt 
it.  Their  obfervations,  therefore,  do  not. 
clafh  with  thofe  of  Marfigli,  relative  to  the 
greatefl  and  leaft  depth  at  which  coral  is 
found  ;  but  they  difagree  with  refpect  to  the 
depth  between  fixty  and  one  hundred  and 
twenty-five  feet,  in  which  we  are  told  by 
Marfigli  coral  moft  ufually  grows,  as  it  is 

found 
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found  In  equal  plenty  in  much  greater 
depths,  that  is,  from  three  hundred  and 
fifty  to  fix  hundred  and  fifty  feeti 

The  fifhermen  from  Whom  the  above- 
cited  naturalift  received  his  information^ 
were  cf  opinion,  that,  in  the  fituations  moft 
favourable  to  its  growth,  it  fcarcely,  in  ten 
years,  attains  to  the  height  of  half  a  foot. 

Their  aifertion  is  probably  fupported  by 
fome  fatl,  and  I  therefore  fhall  not  pretend 
to  doubt  it ;  but  I  mud  fay  that  it  cannot  be 
confidered  as  univerfally  true,  as  the  corals 
of  Meffina  in  that  time  attain  their  greateft 
height,  which  is  nearly  a  foot.  This  is 
fufficiently  corroborated  by  the  corals  of  San 
Stefano,  where,  as  that  part  of  the  Strait 
had  never  been  hfhed,  they  have  had  fuffi- 
cient  time  to  arrive  at  their  complete  natural 
maturity.  They  are  there  thicker,  but  not 
higher,  than  the  corals  obtained,  after  the 
expiration  of  the  ten  years  allowed,  from  the 
rocks  where  the  fifhery  has  been  carried  on 
from  time  immemorial. 

MarfigU 
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Marfigli  tells  us  that  corals  are  produced 
and  grow  only  in  the  roofs  of  fubniarine  ca- 
verns, and  that  their  branches  are  always 
turned  towards  the  centre  of  the  earth* 

That  coral  grows  from  the  roofs  of  fab- 
aqueous  caverns,  and  in  an  inverted  pofition, 
is  frequently  obferved ;  but  we  like  wife  know 
that  it  grows  out  of  fuch  caverns  ;  and  fixes 
itfelf  in  any  place,  either  to  ftones  at  the  bot- 
tom, of  the  fea,  the  abandoned  remains  of 
ihell-fifh,  or  any  other  fclid  body  ;  and  then 
it  has  never  an  inverted  pofition.  In  the 
different  draughts  made  by  the  fimermen 
while  I  accompanied  them,  their  nets  fre- 
quently brought  up  the  (hells  of  dead  oy  Iters 
and  other  fhell-fiih,  to  which  fmall  branches 
of  coral  adhered.  It  is  only  a  few  years 
fince  a  broken  earthen  vefTel  was  brought 
up  in  their  net,  the  internal  furface  of  which 
was  covered  with  branches  of  coral,  with 
theirtopsdireded  towards  the  orifice, through 
which  a  part  of  them  ifiuecL  When  (peak- 
ing of  the  coral  fifhery  carried  on  round 
Lipari,  i  have  faid  that,  under  the  caftle,  a 
5  branch 
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branch  of  coral  was  iifhed  up  which  gre'^1 
on  a  piece  of  volcanic  enamel  *. 

Thefe  fa£rs  not  only  prove  that  coral 
grows  out  of  thefe  marine  caverns,  but  alfo 
that  its  branches  very  frequently  grow  up- 
wards. 

According  to  the  obfervations  of  Marfigli, 
the  natural  colour  of  coral  is  between  a  deep 
red  and  a  light  carnation  ;  recent  coral  of 
a  white  colour,  or  that  of  milk,  he  adds,  he 
never  faw.  He  tells  us>  however,  that  red 
colour,  if  the  coral  be  boiled  in  wax  or  milk* 
becomes  white.  M.  Pallas  writes,  that  he 
had  feen  in  the  Britifh  Mufeum  a  large 
branch  of  coral  of  the  colour  of  milk,  and 
another  of  a  vivid  flefh-coiour  ;  but  he  will 
not  warrant  that  thofe  colours  were  na- 
tural f . 

The  coral-fimermen  of  Meffina  teach  us 
that  the  aflertions  of  the  Italian  naturalift, 

*  See  Chap.  XXIV.        f  Elem,  Zoopbyt. 

and 
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and  the  doubts  of  the  Academician  of  Peters- 
burg are  alike  without  foundation,     Jn  the 
Strait  of  Meffina  they  frequently  find  white 
as  well  as  red  coral.     While  I  accompanied 
them  when  fifhing,  all  the  coral  they  drew 
up  was  red ;   but,  before  I  left  Meffina,  my 
learned  friend,  the  Abbate  Grano,  knowing 
how    much    I    wifhed    to    procure    fome 
branches  of  white  coral,  obligingly  prefented 
me  with  a  feries  of  coralline  branches,  of 
different  colours,  from  thofe  which  are  more 
or  lefs  red  to  a  dark  auV colour,  and  from 
that  to  a  clear  white.     Of  thefe  branches, 
which  now  make  a  valuable  addition  to  the 
clafs  of  Zoophyta  in  the  Imperial  Mufeuui 
at  Pavia,    I   fha!l  proceed  to  defcribe  the 
principal. 

I.  The  bark  of  this  branch  has  the  colour 
of  fcaling-wax  ;  but  the  folid  coral  is  purple, 
with  fome  tranfparency  at  the  extremity  of 
the  branches* 

II.  The  bark  in  colour  refembles  that  of 
vol.  iv,  Y  the 
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the  foregoing  ;  but  the  included  folid  coral 
is  of  a  Iefs  vivid  red. 

III.  The  bark  is  of  a  biueifh  grey  ;  the 
folid  coral  grey,  with  a  flightly  reddifh 
tinge. 

IV.  In  this  fpecimen  four  branches 
fhoot  from  the  fame  Hem  -,  two  of  a  pale 
red  in  the  bark>  and  a  whitifh  red  in  the 
folid  coral.  In  the  fourth  the  bark  is  of 
a  whitifh  colour,  and  the  folid  coral  flili 
whiter. 

V.  Three  branches  joining  in  one,  th® 
colour  of  wThich,  both  in  the  bark  and  the 
folid  coral,  is  a  milky  white. 

Befides  thefe  curfcry.obfervations  on  the 
colour,  I  fhall  likewife  make  a  few  others 
on  the  ftruclure  of  the  cortical  and  folid 
parts  of  the  white  corals.  They  are  in- 
verted with  a  white  and  friable  bark,  which 
may  be  fcraped  with  the  nail,  and  which, 

in 
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In  fbme  corals,  where  it  is  in  beft  preferva- 
tion,  rifes  in  conical  tumors,  open  at  the 
top  with  an  octoradiated  orifice,  the  mouth 
of  the  cellules  which  were  once  the  habita- 
tions of  the  polypi. 

The  internal  fubilance  of  the  coral3  which 
may  be  called  the  fkeietcn  or  bone  of  the 
animal,  is  fulcated  on  the  furface  with  thin 
longitudinal  ftrise,  has  the  folidity  of  hard 
ftone,  and,  when  broken  tranfverfely,  ap- 
pears lamellar.  The  nitric  acid  decompofes 
and  entirely  diffolves  it,  with  a  flrong  efTer- 
vefcence  as  if  it  were  a  calcareous  carbo- 
nate. 

Thefe  obfervations  on  the  white  coral 
prove  its  perfect  resemblance  to  the  red  : 
or,  to  fpeak  more  properly,  its  identity  with 
it ;  as  no  other  difference  is  difcoverable 
between  them  but  the  acccidental  one  of 
colour. 

The  orifices  of  the  cells  in  the  bark  of 
the  white  coral  being  octoradiated  like  thofe 
in  the  red,  appears  to  be  a  proof  that  the 
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polypi  in  both  are  of  the  fame  ftrudfcure* 
and,  confequently,  of  the  fame  fpecies  ;  the 
polypi  inhabiting  the  red  coral  having  like- 
wife  eight  tentacuia0 

I  have  not  made  thefe  remarks  to  depre- 
ciate what  has  been  written  by  this  cele- 
brated Italian  on  the  fubjecl  of  corah 
Notwithftanding  the  egregious  error  he 
has  committed  in  taking  the  polypi  of  the 
coral  to  be  flowers,  fuppofing  with  the  ge- 
nerality of  botanifts  that  it  was  a  plant ;  his 
obfervations  on  the  whole  deferve  great 
.praife. 

That  coral  is  foft  in  the  fea,  but  hardens 
when  it  comes  in  contact  with  the  air,  was 
the  opinion  of  the  ancients;  but  has  been 
proved  falfe  by  the  obfervations  of  the  mo- 
derns. The  coral-fiihermen  of  Meffina, 
who  derive  all  their  knowledge  from  expe- 
rience only,  are  convinced  this  opinion  is 
erroneous ;  but  they  afTert  that  coral  which 
has  not  attained  maturity  has  not  that  de- 
gree of  confiftence  it  acquires  when  it  has 
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arrived  at  its  full  growth.  The  truth  of 
this  pofition  I  was  not  able  to  afcertain,  as, 
for  that  purpofe,  it  would  have  been  necef- 
fary  to  caft  the  net  in  one  of  thofe  ten  parts 
of  the  Strait  in  which  it  is  prohibited  by  the 
law  to  fifh  till  the  expiration  of  the  ten  years 
prefcribed.  Yet  the  rules  of  analogy  derived 
from  what  is  obferved  in  all  animals  and 
vegetables,  incline  me  to  favour  this  opi- 
nion. 

The  coral-fifhermen  who  were  confulted 
by  Marfigli,  and  thofe  of  Meflina  from 
whom  I  derived  my  information,  both 
agreed  that  the  deeper  we  defcend  into 
the  fea,  the  fmaller  is  the  coral ;  and  fome 
years  ago  I  made  enquiry  relative  to  this 
fubjett  of  fome  other  fifhermen,  who  go 
to  fifh  for  coral  on  the  coafts  of  Barbary, 
and  near  Sardinia  and  Corfica ;  and  they 
likewife  confirmed  the  affertion.  This  ob- 
servation, therefore,  appears  to  be  univerfal 
and  conftant.  But  to  what  are  we  to  attri- 
bute this  difference  ?  Were  coral  brought 
up  only  from  places  to  which  the  heat,  or 
Y3  at 
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at  lead  the  light,  of  the  fun  can  penetrate,  we 
might  fufpett  that  one  or  the  other  of  thefe 
two  principles  might  more  or  lefs  influence 
its  growth.  But  it  appears  certain  that  co- 
rals grow  even  in  thofe  bottoms  to  which 
not  an  atom  of  folar  heat,  much  lefs  light, 
can  penetrate  ;  if  the  calculations  of  a  cele- 
brated philofopher  are  accurate,  who  afferts 
that  the  light  of  the  fun  does  not  enter  deep- 
er into  the  water  of  the  fea  than  fix  hun- 
dred feet,  and  that  his  heat  does  not  reach 
to  a  quarter  of  that  depth.  Yet  coral  is 
lifhed  up,  according  to  the  obfervations  of 
Marfigli,  from  the  depth  of  feven  hundred 
and  fifty  feet.  If  we  reject,  then,  thefe  two 
principles  as  infufficient,  it  will  be  very  dif- 
ficult to  difcover  what  other  can  caufe  the 
greater  growth  of  coral  at  a  lefs  depth. 

I  have  fometimes  thought  that  the  pref- 
igure of  the  water  at  thefe  great  depths  might 
poflibly  be  an  impediment  to  its  develop- 
ment. But  this  idea  by  no  means  accords 
with  the  birth  and  growth  of  numerous  mi- 
nute plants  and  worms  not  at  all  inferior  in 

the 
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the  delicacy  and  tendernefs  of  their  bodies 
to  the  polypi  of  coral. 

Donati  obferves,  that  the  broken  and  de- 
tached branches  of  coral  will,  continue  to 
live  and  multiply  within  the  fea.  This  I 
do  not  hefitate  to  believe,  provided  they 
meet  with  a  firm  point  of  fupport  to  which 
they  can  attach  themfelves  with  their  vifcous 
humour.  Otherwife,  if  they  fall  on  the 
moveable  fand,  they  become  the  fport  of  the 
waves,  and  I  cannot  doubt  but  they  muft 
periih.  Such  was  the  cafe,  I  am  of  opinion, 
with  two  branches  deprived  of  their  bark, 
and  confequently  dead,  which  were  fifhed 
up  when  I  was  prefent.  I  was  likewife  con- 
firmed in  this  opinion  by  the  coral-fKher- 
men,  who  told  me  that  they  had  frequently 
drawn  up  from  the  bottom  of  the  fea  coral 
growing  and  alive,  but  always  attached  by  its 
trunk  to  a  fhell-fim,  a  (lone,  or  a  fragment 
of  an  earthen  veifel,  but  never  to  pure  fand. 
I  perceived,  likewife,  with  fome  degree  of 
pleafure,  in  the  courfe  of  thefe  converfations 
with  the  coral-fi mermen i  that  they  were  not 
Y  4  unac- 
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unacquainted  with  the  true  generation  of 
coral  -,  as  they  told  me  that  they  had  fre- 
quently obferved,  on  hard  matters  drawn 
from  the  bottom  of  the  fea,  the  firft  princi- 
ples of  coral  beginning  to  germinate;  which 
they  defcribe  as  having  the  appearance  of  a 
red  fpot,  with  a  button  or  bud  implanted  in 
thefe  matters,  fometimes  tender  and  fragile, 
and  fometimes  hardened,  and  of  the  colour 
and  nature  of  ordinary  coral. 

They  were  likewife  acquainted  with  thofe 
branches  of  coral  which,  when  fifhed  up,  are 
fometimes  found  perforated  by  lithophagous 
worms,  and  which  are  mentioned  by  Vita- 
liani  and  JVIarfigli.  Their  nets  had  fre- 
quently brought  them  up,  either  from  the 
bottom  of  the  fea,  from  caverns,  or  the  fides 
of  rocks  ;  and  thefe  perforated  corals  were 
found  fometimes  broken  in  the  trunk,  where 
the  perforations  are  mod  frequent ;  and  at 
other  times  attached  to  fome  body  which 
ferved  them  as  a  bafe. .  They  were  of  opi- 
nion that  thefe  corals  wrere  thus  perforated, 
becaufe  they  were  dry ;  and  this  drynefs, 
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they  imagine,  proceeds  either  from  age,  or 
their  having  been  broken  from  their  root  by 
fome  fim,  or  by  a  part  of  a  rock  falling  on 
them  ;  or  poifibly  by  the  coral  nets,  which 
do  not  always  bring  up  all  the  branches  of 
coral  they  tear  away  from  their  roots? 
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CHAP.     XXX. 

OF    THE  FISHERY    OF    THE    SWORD-FISH9 
IN  THE  SAME  STRAIT. 

Two  methods  of  taking  the  fword-f/h  :  with 
the  lance ,  and  the  net  called  palimadara — - 
At  what  time  the  lance  is  made  ufe  of— 
Periodical  pajjage  of  this  f/h  through  the 
Strait^  fometimes  on  the  coaft  of  Calabria^ 
and fometimes  on  that  of  Sicily ',  according 
to  the  difference  of  the  feafons — //  appears 
certain  that  thisf/h  propagates  in  the  Sici- 
lian and  Genoefe  feas—Tbe  lance  only  ufed 
for fword-fifldes  of  a  large  fze- — Thofe  of 
every  fze  taken  with  the  palimadara— 
Great  deftrutlion  made  of  fjh  in  general 
by  this  net)  from  its  taking  thofe  which  are 
very f nail — Afmilar  dejlruclion  occafoned 
in  the  Sea  of  Genoa  by  thef/Jjery  with  the 
bilancelle — Singular  kind  oj ^bark  for  thro  w- 
ing  the  lance,  and  carrying  the  apparatus 
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neccjfary  for  taking  the  fword-fifh — Man* 
her  in   •which  the  Jijhermen  difccver  and 
take  it — JJfual  weight  of  thefjh  of  this 
f pedes  taken  in  the  Strait  of  MeJJina. 

J.  PRESUME  it  will  not  be  unacceptable 
to  my  readers  to  perufe  a  brief  account  of 
two  other  fiiheries  which  are  carried  on  m 
the  fame  fea  with  that  for  coral  which  I  have 
juft  defcribed.  One  of  thefe  is  for  the  fword- 
fifh  ;  and  the  other  for  the  fea-dog  (or 
ihark).  They  will  form  the  fubjeft  of  the 
prefent  and  following  chapter. 

The  fword-riih  (Xiphias  Enfis  Linn.) 
is  taken  by  the  Meflinefe  failors  in  two 
ways  ;  that  is,  with  the  lance,  and  with  the 
palimadara,  a  kind  of  net  with  very  clofe 
mefhes.  This  fimery  begins  about  the 
middle  of  April,  and  continues  till  the  mid- 
dle of  September.  From  the  middle  of 
April  to  the  end  of  June  it  is  carried  on 
upon  the  coaft  of  Calabria  j  and  from  the 
end  of  June  to  the  middle  of  September  on 

that 
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that  of  Sicily.  The  reafon  of  this  is  that, 
by  the  account  of  all  the  fifhermen,  the 
fword-fifh,  from  April  till  June,  entering  by 
the  Faro,  coafts  the  fhore  of  Calabria  with- 
out approaching  that  of  Sicily ;  and  paiTes 
the  contrary  way  from  the  end  of  July  to 
the  middle  of  September.  We  know  not 
whether  it  takes  this  contrary  route  for  the 
fake  of  food,  or  from  any  other  caufe ;  or 
whether  it  be  the  fame  n(h  which  thus  paries 
and  repaffes  :  it  is  only  certain  that  it  does 
not  coaft  the  fhore  of  Sicily  but  when  it  goes 
to  fpawn,  when  the  males  may  be  feen 
fwimming  after  the  females,  one  of  which  is 
frequently  accompanied  by  feveral  males. 
At  this  time  the  fifhermen,  likewife,  have 
the  mod  favourable  opportunity  for  taking 
a  double  booty ;  as,  when  the  female  is  killed, 
the  males  will  never  leave  her,  and  are  con- 
fequently  eafily  taken. 

Jt  feems  almoft  certain  that  the  fword-fifh 
propagate  their  fpecies  in  the  Sicilian  Seas, 
and  alfo  on  the  Coaft  of  Genoa.  They  are 
every  year  taken  in  the  Strait  of  Meffina, 
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from  November  to  the  beginning  of  March* 
of  the  weight  of  from  one  pound  to  twelve  5 
and  at  the  latter  end  of  autumn,  and  in  winter, 
I  have  feen  fmall  fwofd-fiih  fold  at  Genoa 
which  were  taken  in  the  neighbouring  feau 

It  is  true  that,  in  the  Strait  of  Meflina, 
fword-fifh  of  fo  fmall  a  fize   were  not  for^ 
merly  taken  ;  not,  I  am   perfuaded,  becaufe 
they  did  not  pafs  the  Strait,  but  becaufe  the 
inftrumentsfor  fiming  which  have  been  in  ufe 
©f  late  years  were  not  then  invented ;  efpecially 
the  palimadara.     This  is  a  net  eighty  feet  or 
more  in  length,  and  fifteen  in  breadth,  made 
with  ftrong  cords  and  clofe  melhes,  fo  as  to 
take  fifh   of  every  fize ;  whereas  with  the 
lance,  which  was  formerly  the  only  inftru- 
ment  employed  in  this   fifhery,  the  larger! 
alonej  which  rife  to  the  furface,  can  be  taken. 
And  this  probably  is  the  reafon  why  the 
quantity  of  large  fword-fifh  taken  with  the 
lance  has  of  late  years  diminifhed  ;    this 
premature   fifhery  having  deflroyed  prodi- 
gious numbers  of  thefe  fifh,  and  at  the  fame 
time  prevented  their  reproduction, 

A  final* 
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A  fimilar  wanton  and  wafteful  deitrucitori 
of  fifh  I  have  noticed  in  other  parts  of  the 
Mediterranean,  and  efpecially  near  Porto* 
venere,  on  the  Genoefe  coaft  ;  where  they 
fifh  with  the  bilancelle.  By  this  name  are 
called  two  veiTels  with  a  large  lateen  fail, 
placed  oppofite  to  each  other  at  fome  diftance, 
to  which  is  faftened  by  two  large  cables  a 
net  of  prodigious  extent,  which  reaches  to 
the  bottom  of  the  fea,  and  having  very  fine 
niefhes,  confines  within  it  fifh  of  every  fize, 
when  it  is  drawn  along  by  the  motion  of  the 
vefTels  impelled  by  the  wind  ;  for  without 
wind  this  method  of  fifliing  cannot  be  at- 
tempted.  When  during  the  fummer  vaca- 
tion in  1783  I  employed  myfelf  in  the  vi- 
cinity of  Portovenere  in  making  refearches 
into  the  nature  and  properties  of  various 
marine  animals  which  are  indigenous  in  that 
fea,  the  refult  of  which  enquiries  I  after- 
wards published  in  the  Tranfa&ions  of  the 
Societa  Italiana;  I  went  with  the  vefTels  em- 
ployed in  this  mode  of  fiming  ten  or  twelve 
times,  it  being  particularly  adapted  to  the 
object  I  had  in  view ;   and  I  obferved  that, 

befides 


I    33S    ) 

befides  fifhes  of  a  large  or  a  middling  fize, 
an  immenfe  number  of  extremely  fmail  ones 
were  taken,  which,  being  of  no  value,  were 
again  thrown  into  the  fea,  but  not  till  they 
were  dead,  and  almoft  torn  to  pieces  by  the 
rubbing  of  the  net;  and  I  could  not  avoid  re- 
flecting on  the  ferious  injury  done  to  every 
kind  of  fifhery  by  the  deftruclion  of  fuch  pro- 
digious quantities  of  fifh.  before  they  arrived 
at  maturity.    It  is  true,  I  was  told  there  was 
a  law  at  Genoa  which  prohibits  the  ufe,  or 
rather  the  abufe,  of  the  bilancelle.     This, 
however,  appears  fcarcely  credible,  when  we 
fee  every  year,  in  the  fummer  time,  three  or 
four  pairs  of  thefe  veffels  fail   out  to  fea,  in 
the  Gulph  of  Spezia,  to  engage  in  this  kind 
of  fifhiiig.     The  magiflracy  of  the  place, 
befides,  whofe  duty  it  is  to  prevent  the  fail- 
ors  from  engaging  in  this  injurious  fifhery, 
may  be  eafily  gained  over  to  connive  at  it,  for 
a  fum  of  money,  efpecially  if  the  Jargeftfifh 
are  every  day  fent  to  them,  to  prevent  the 
veffels  from  finking  by  being  overladen. 

When  I  arrived  at  Meffina,  the  palimadara 

was  not  made  ufe  of,  and  the  fifhery  for  the 
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fword-fim  with  the  lance  was  nearly  at  art 
end.  For  the  latter  mode  of  fiftiing  the 
mariners  make  ufe  of  a  kind  of  veffel  they 
call  lunpref  which  is  eighteen  feet  long  by 
eight  wide.  The  prow  is  wider  than  the 
flern,  in  order  to  give  more  room  to  the  man 
who  throws  the  lance.  In  the  middle  is 
fixed  an  upright  pole  feventeen  feet  high, 
with  ladders  to  go  up  it,  and  a  kind 
of  round  platform  at  the  top,  for  one 
of  the  crew,  who  ads  as  fentinel,  to  ftand 
on.  This  platform  is  called  fariere.  Near 
the  bottom  this  pole  is  crofTed  at  right 
angles  by  another,  ten  feet  long,  the  ex- 
tremities of  which  reach  a  foot  and  a  half 
beyond  the  fides.  To  the  ends  of  this  pole 
or  beam  are  fattened  two  oars,  each  twenty 
feet  long.  Thefe  oars  are  managed  by  two 
faiiors,  while  a  third  {lands  in  the  middle* 
holding  the  right  oar  in  his  right  hand,  and 
the  left  in  his  left ;  who  ads  as  pilot,  and 
directs  the  vefTel  fometimes  to  this  fide 
and  fometimes  to  the  other.  This  part  is 
performed  by  the  fame  failor  who  from 
the  fariercy  or  round  top,  firfl  difcovered 
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the  fword-fim,  obferved  its  courfe,  and 
pointed  it  out  to  the  rowers  ;  for,  befides 
the  two  already  mentioned,  who  row  al- 
ternately, according  to  the  impulfe  or  di- 
rections of  the  third,  there  are  two  others, 
who,  with  fmaller  oars,  row  continually  at 
the  ftern,  following  the  filh,  which  makes 
a  thonfand  turnings  and  windings,  and  feems 
to  wifh  to  play  with  the  vefTel  as  it  fails. 
The  lance  ufed  to  flrike  the  fifh4  is  made  of 
the  wood  of  the  lime-tree,  which  does  not 
eafily  bend.  It  is  full  twelve  feet  long. 
The  iron  head  affixed  to  it,  which  the  failors 
ca\\  Jreccia,  rs  feven  inches  long,  and  has  on 
each  fide  two  pieces  of  iron  called  ears,  equal- 
ly marp  and  cutting,  but  moveable*  Thefc 
are  united  to  the  principal  iron  till  the  lance 
is  thrown  ;  when  they  fly  open,  make  the 
wound  larger,  and  fix  the  iron  head  more 
firmly  in  the  body  of  the  fim.  The  iron 
head  is  not  fattened  immoveably  to  the 
wood,  but  fixed  in  fuch  a  manner,  that  when 
the  ftroke  is  made  it  buries  itfelf  in  the  body 
of  the  fifh,  and  is  detached  from  the  wood, 
but  fo  that  both  the  wood  and  the  head  re- 
vol.  fv.  Z  main 
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main  fattened  to  a  rope  which  is  held  firmly' 
by  one  of  the  failors,  while  the  wounded  fiih'. 
is  dragged  after  the  vefTel.  This  rope  is  of 
the  thicknefs  of  the  little  finger,  and  fix  hun- 
dred feet  long. 

This  apparatus,  however,  is  not  fufficient.. 
When  the  fword-filh  coaft  the  fhore  of  Ca^ 
labria,  two  other  men  are  placed  to  watch 
on  the  rocks  and  cliffs  which  rife  out  of  the 
fea.  A  fimilar  practice  is  neceiTary  when, 
the  fiih  come  down  the  coaft  of  Sicily  ;  but 
there,  as  there  are  no  rocks,  thefe  fentinels 
take  their  ftation  on  mafts  eighty  feet  high, 
erected  in  veflels  of  the  large  ft  fize,  anchored, 
near  the  more,  and  about  a  (tone's  throw 
diftant  from  each  other. 

The  manner  in  which  this  fifhery  is  con- 
ducted is  as  follows  :  When  the  two  men 
who  watch  on  the  rocks  or  mails  of  the  vef- 
fels  fee  the  fifh  approaching,  which,  as  they 
fay,  they  perceive  by  the  change  of  colour 
in  the  water,  they  fignify  it  by  fhouts  to 
the  crew  of  the  filhing  veffel,  which  imme- 
diately 
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diately  bears  down   and  is  directed  by  the 
fhouts  and   fignals  of  thefe  men,  till  the 
man  on  the  round  top  has  difcovered,   and 
follows  them  with  his  eye.     By  his  direc- 
tions the  veffel  is  tacked  to  one  fide  or  the 
other,  while  the  man  who  is  to  throw  the 
lance  ftands  ready  in  the  prow,  till  they 
come  up  with  the  fifh ;  when  the  other  comes 
down  from  the  round-top,  and,  placing  him- 
felf  between  the  long  oars,  guides  the  verlel 
according  to  the  fignals  or  directions  of  the 
lancer,  who,  having  found  a  favourable  op- 
portunity, ftrikes  the  fifh,  fometimes  at  the 
diftance  of  ten  feet,  immediately  lets  go  the 
rope  he  holds  in  his  hand  to  give  the  fifh 
fcope  to  run,  or,  as  they  term  it,  calma*  The 
men  then  row  with  all  their  might,  following 
the  courfe  of  the  wounded  fifh,  till  he  grows 
faint  and  is  nearly  dead,  which  they  know 
by  his  coming  up  to  the  furface  of  the  wa- 
ter.    They  then  approach  him,  drag  him 
with  an  iron  hook  into  the  boat,  and  carry 
him  to  land. 

Sometimes  the  fifh,  enraged  by  the  wound 
Z  2  he 
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lie  has  received,  turns  upon  the  vefTel,  an  & 
endeavours  to  pierce  it  with  his  fword  ;  and 
when  the  fifh  is  of  confiderable  fize  and 
firength,  the  fifhermen  are  obliged  to  be 
very  careful  of  this,  as  feveral  ferrous  acci- 
dents have  happened  from  fuch  attacks* 

Sometimes  the  wounded  fifh  efcapes, 
either  becaufe  the  lance  has  not  penetrated 
deep  enough,  or  becaufe,  the  rope  breaking, 
he  has  carried  it  away  infixed  in  his  body. 
When  the  wound  is  flight,  it  foon  heals ; 
many  fifh  having  beeri  taken  with  more 
than  one  fear  ;  but  if  it  be  deep,  he  inevi- 
tably dies,  and  becomes  the  prey  either  of 
other  fifh,  or  the  firfl  fifherman  who  meets 
with  him.  The  ufual  weight  of  the  fword- 
fifh  is  from  one  hundred  to  two  hundred 
pounds  ;  but  fome  have  been  taken  which 
have  weighed  three  hundred, 


CHAP. 
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CHAP.    XXXI. 

FISHERY  QF  THE  SEA-DOG  (A  SPECIES  OF 
SHARK)    IN  THE  SAME  STRAIT. 

Different  /pedes  offquali  (or  Jlo arks). —This 
fjloery  dangerous  from  the  large  Jharks 
which  fometimes  frequent  this  Strait^  efpe- 
cially  the  formidable  fqualus  carcharias  (the 
white  fhark)— Accidents  'which  have  hap- 
pened by  their  voracity  within  the  har- 
bour of  Meffina9  and  infeveral  parts  of 
the  Mediterranean— Enormous  opening  of 
the  mouth  of  the  larger  fh ark ',  fufficient  to 
fwallow  a  whole  man — -Entire  bodies  of 
men  fometimes  found  in  their  jlomachs—* 
Parts  of  a  large  /jar k  fen  t  to  the  author 
after  his  return  from  the  Strait  ofMeJJina 
— Its  characters,  taken  from  the  exterior 
habit  of  the  body— 'Several  rows  of  teeth  y 
and  their  co7ifguration — Thefe  characters 
agree  in  part9  but  not  entirely ',  with  thofe 

Z3  if 
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of  the  fqualus  maximus,  defer ibed  by  nai li- 
ralifts  ;  'whence  it  feems  probable  that  this 
is  of  a  different  fpecles,   and  not  defer  ibed 
by  others — Refe??iblance  between  the  po~ 
fition  of  its  teeth  and  that  of  the  teeth  of  the 
fqualus  carcharias — -Opinion  ofSteno,  that 
many  of  the  teeth  of  fh arks  are  of  no  ufey 
proved falfe  by  Heriffant — Obfervations  of 
the  author  on  the  fame  fubjeel — The  fvze 
of  Jharks  formerly  confiderably  greater 
than  that  ofthofe  taken  at  prefent ;  as  is 
proved  by  comparlfon   of  the  foffil  teeth  of 
the  former  with  the  natural  teeth  of  the 
latter — Foffil  bones    of  animals  of  other 
kinds i   when    compared  with    the    natu- 
ral^ exhibit  the  fame  difproportion — Some 
change  in  the  configuration   of  the  teeth  of 
fharks,  1fkd  an  increafe  in  their  number ', 
as  the  a^'  of  the  Jjfb  increafes — A  referve 
cf  teeth  within  their  jaw  to  fupply  the  place 
offuch  as  nre  loft  naturally  or  by  violence 
—This  provlfton  not  found  in  the  Mefftnefe 
fhark)   though  its  teeth  in    other    refpecls 
refemble  thofe  of  other  fharks — Singular 
flrudfure  of  the  teeth  In  another  f pedes  of 

fhath 
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fid  ark,  and  prodigious  opening  of  the  mouth 
—This,  likewife,  had  not  the  teeth  in  re~ 
ferve  which  fharks  commonly  have,  though 
it  appears  very  probable  that  it  once  had 
Jhem — -Apparent  inutility  of  fever  al  rows 
of  teeth  in  this  ffh,  and  in  the  Mefinefe 
floark,  as  they  remain  buried  in  the  fun- 
gous fiefh  of  the  jaw — Further  examination 
neceffary  before  we  decide  on  this  fippofed 
inutility  —  The    argument  from    analogy , 
reven  when  it  feems  mqft  conclufve,  may 
lead  us  itito  an  error — Reafons  for  de- 
nominathig     the     above-defcribed    fquali 
( 'Jj barks),  fifhes,  though  that  genus  is  placed 
in  the  clafs  of  amphibia  by  Linnceus* 


E  fhall  proceed  to  treat  of  the  fifhery 
carried  on  in  the  fame  Strait  for  the  fea-dog, 
a  rifli  appertaining  to  the  genus  of  Squali 
(fharks).  The  taking  of  this  fiih  is  acci- 
dental and  not  conftant,  as  they  have  no 
periodical  and  fixed  times  of  pailage,  are 
not  very  fit  to  be  eaten,  their  flefli  being 
extremely  hard,  and  the  fifhing  for  them 
being  not  a  little  dangerous,  on  account  of 
Z  4  '        the 
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the  larger  fpecies  of  (harks,  which  will 
furioufly  attack  men,  and  come  up  into  the 
harbour  of  Meffina.  I  was  told  by  the 
people  there  that  it  was  not  long  fmce  a 
fifherman,  while  fwimming,  had  his  leg 
bitten  off  by  one  of  thefe  fifh,  which  being 
afterwards  killed  near  the  light- hoiife,'  the 
leg  was  found  entire  as  he  had  fwallowed  it 
in  his  flomach. 

This  faci  will  not  greatly  excite  the  ad-? 
miration  of  thofe  who  are  acquainted  with 
the  voracity  of  thefe  fea-monfters.  Such 
accidents  are  by  no  means  unfrequent  in 
feveral  other  parts  of  the  Mediterranean, 
A  few  years  fince  two  perfons,  who  had 
gone  into  the  fea  to  bathe  near  Nervi  and 
Chiavara,  on  the  eaftern  coaft  of  Genoa, 
were  killed,  and  almoft  devoured  by  thefe 
fharks.  When  I  palled  through  Nice  in 
the  year  1783,  I  was  prefented  with  the 
iaws  of  one  of  thele  fifties,  in  the  ftomach 
of  which  the  body  of  a  child  was  found 
entire,  as  the  whole  city  was  ready  to  certify. 
I  ftill  preferve  thefe  jaws,  which  have  the 

teeth 
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teeth  in  them ;  and  the  width  to  which  they 
open  is  fuch,  that  there  can  be  no  caufe  to 
doubt,  for  a  moment,  the  truth  of  the  fact 
aflerted.  Nicholas  Steno,  in  his  anatomy 
of  the  head  of  one  of  "thefe  fharks,  taken  a 
few  miles  from  Leghorn,  obferves  that  the 
tranfverfal  diameter  of  the  mouth,  from  one 
angle  of  the  jaw  to  the  other,  was  a  Floren- 
tine ell ;  and  that  the  other  diameter,  per- 
pendicular to  the  former,  contained  four 
fifths  of  that  ell.  It  cannot  therefore  be 
confidered  as  wonderful  that  the  bodies  of 
men  mould  be  found  entire  in  the  ftomachs 
of  thefe  filn,  as  the  opening  of  the  mouth  in 
that  he  obferved  was  fufficiently  wide  to  re- 
ceive them  % 

In  fact,  befides  the  melancholy  accident 
which  happened  near  Nice,  we  have  an  ac- 
count hull  more  memorable  given  us  by 
M.  Brunnich  in  his  Ichthyologia  Maffilienjis, 
I  fhall  here  give  his  own  words ;  his  rela- 
tion being  fo  circumftantial  that,  however 

'  Elem.  Myol. 
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extraordinary  k  may  appear,  it  cannot  be 
doubted, 

"  Capiebatur  tempore  quo  Maffiliae  fui, 
"  pifcis  ejus  fpeciei  (fqualus  carcharias) 
<;  quindecem  pedum  longitudine.  Major 
"  duos  abhinc  annos  occidebatur  hserens  in 
"  littore  urbes  inter  CaJJidem  et  La  Ciotai, 
"  Ventriculo  tenuit  duos  fcombros  thynnos3 
c;  parum  laefos,  hominemque  integrum  cum 
"  veftitu  omnino  intactum  ;  omnes,  ut  ap- 
€t  paruit,  breve  ante  tempus  devoratos. 
"  Teftes  oculati,  inter  multos  alios  fuere 
"  Dominus  Gamier  Secretarius  Regis  Gal- 
"  lis,  qui  prsclara  corallii  rubri  fabrica 
"  urbis  Cajfidis  pauperes  fublevat  multos  j 
"  ut  et  Rev.  Dominus  Boyer  Parochus  urbis 
"  La  Ciotat  dictse  ;  uterque  eruditione  fimul 

ac  fide  fatis  pollentes  *.'• 


cc 


"  A  fifh  of  this  fpecies  (the  mark)  was 
**  taken,  while  I  was  at  Marfeilles,  which 
u  was   fifteen   feet   long;    and   two   years 

*  Ichthyol.  Maff.  p.  5,  6. 
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*f  before  a  much  larger  was  killed  near  the 
f  more  between  the  towns  of  Caflis  and  la 
"  Ciotat.     The  latter  had  in  its  ftomach 
"  two  tunnies,  little  injureds  and  a  whole 
W  man,   with   all  his    clothes,  untouched  ; 
"  which  feemed  to  have  been  devoured  but 
f  a  fhort  time  before.    Among  many  other 
*:  eye-witneiTes  of  this  fac~t  were  M.  Gar- 
"  nier  Secretary  to  the  King  of  France,  who 
"  gives  employment  to  fo  many  poor  per- 
"  fons  in  his  manufactory  for  working  red 
"  coral   in    the    town    of    Caffis,  and    the 
^reverend  M.  Boyer,  Curate  of  the  town  of 
"  La  Ciotat  ;   both  eminent  for  their  learn- 
"  ing,  and  of  unimpeached  veracity." 

This  amplitude  of  mouth  and  throat,  in 
the  fhark,  befides  what  it  is  naturally,  is 
enlarged  by  the  great  elaflicity  of  the  man- 
dibular bones,  which  are  of  a  cartilaginous 
nature.  Thus  ferpents  can  fwallow  animals 
more  bulky  than  themfeives,  by  confider- 
ably  dilating  their  jaws  and  throat ;  and  a 
viper  will  gorge  a  rat  that  is  twice  as 
t|iick  as  itfelf. 

When 
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When  I  was  at  Meffina  I  had  not  the 
fatisfaclion  to   fee   any  of  thefe   fea-dogs 
taken.     But  after  my  return  to  Pavia,  the 
Abbate  Grano  was  fo  obliging  as  to  fend 
me  the  bones  and  fkin  of  one  which  was. 
taken  in  that  Strait  ;    and  which  in  fome  of 
its  characters  approached  very  near  to  the 
fqualus   maxhnus    of  Linnseus,   though    in 
others  it  was  effentialjy  different.     As  I  do 
not  know  that  this  nfh  has  ever  before  been 
defcribed,   I  fhall  give  fome  defcription  of 
it ;    principally   directing    my  attention   to 
the  different  rows  of  teeth  it  has,  their  con- 
figuration, and  refpective  pofition  in    the 
law ;     and    to    fome    other    circumftances 
which    I   think    mod    proper    to    fix    the 
characters,   and  enable  us  to  compare  this 
fifti   with  any  other  of  a  different  fpecies 
in  the  fame  genus. 

The  body,  which  is  fome  what  flat  on  the 
back,  if  meafured  from  the  point  of  the 
fnout  to  the  root  of  the  tail,  is  eight  feet 
nine  inches  long;  and  in  its  greater!  breadth 
five  feet  one  inch  and  a  half.     The  fnout 

QV 
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Or  beak  is  pointed,  the  head  round,  the 
tranfverfal  diameter  of  the  open  mouth, 
which  is  placed  under  the  fnout,  feven 
inches  and  a  half,  and  the  perpendicular 
(even  inches.  The  upper  jaw  is  longer 
than  the  under.  Both  are  rounded  in  the 
middle,  but  the  former  lefs  than  the  latter. 

Between  the  point  of  the  fnout  and  the 
eyes  are  two  holes  imperfectly  reclangular ; 
the  larger  fide  of  which  is  horizontal,  and 
feven  lines  long ;  and  the  lefs,  which  is  ver- 
tical, three  lines  long.  Thefe  two  holes 
pafs  through  the  fkin  of  the  fifh  from  fide 
to  fide. 

The  eyes,  which  are  rather  large,  are 
fituated  on  the  two  fides  of  the  head.  The 
fpiracles,  which  are  five,  on  each  fide,  in 
the  region  of  the  neck,  not  very  near  to 
each  other,  are  proportionate  in  fize  to  the 
bulk  of  the  (hark,  and  increafe  in  length  as 
they  approach  the  head.  The  anterior 
dorfal  fin,  which  begins  fomewhat  below 
the  half  of  the  body,  is  three  inches  long, 

round 
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found  at  the    extremity,  and  joined  to  A 
lanceolated  appendage  towards  the  tail. 

Each  of  the  two  pectoral  fins  lies  horizon- 
tally, is  two  feet  long  and  one  broad ;  and 
both  have  their  origin  immediately  under 
the  laft  fpiracle,  or  that  moil  diftant  from 
the  head. 


The  ventral  fins  are  each  two  inches  in 
length ;  lanceolated  at  the  top,  with  an  ap- 
pendage towards  the  tail.  The  anal  fin  is 
round  at  the  extremity,  two  inches  long,  and 
fituated  a  little  below  the  region  of  the 
pofterior  dorfal  fin. 

The  tail  is  bilobed,  or,  more  properly, 
bicufpated  ;  formed  of  two  fins,  femicircular 
within,  and  which  terminate  in  a  point. 
The  upper  fin  is  twenty- two  inches  in 
length. 

The  colour  of  the  body  is  dark  grey ;  but 
lighter  on  the  under  part. 

The 


(    35*    $ 

The  number  of  teeth  in  the  lower  jaw  is 
Ixty-four ;  there  is,  however,  in  the  middle 
of  it  an  empty  fpace  above  an  inch  broad. 
The  teeth  form  feparated  groups,  and  the 
direction  of  the  groups  is  tranfverfal,  or  from 
the  outer  to  the  inner  part  of  the  mouth. 
Every  group  is  compofed  of  four  rows  of 
teeth,  except  four  of  thefe  groups,  on  the 
two  fides  neareft  the  vacuity  abovemention- 
ed,  and  which  contain  five  rows.     Thefe 
teeth,  which  on  account  cf  their  being  in 
feparate  groups  are  not  contiguous,  are  ex- 
tremely  white,   a  little   curved,   with   the 
points  more  or   lefs  inclined  towards  the 
gullet.     The  fide  next  the  outer  part  of  the 
mouth  is  flightly  convex,  and  the  oppofite 
fide  confiderably  more.  The  edges  are  angu- 
lar and  very  cutting,  but  not  ferrated,  and 
their  points  are  very  lharp.  The  fmaller  teeth 
are  placed  in  the  root  of  the  jaw ;  and  are 
four  lines  long,  and  three  and  a  half  broad 
at  the  bafe  ;  but,  as  they  approach  the  mid- 
dle, they  become  larger  ;  and  the  larger!  are 
fifteen  lines  long,   and   feven   and  a  half 
broad. 

What 
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What  lias  been  faid  of  the  groups,  riiiiifi 
ber,  form,  and  fize  of  the  teeth  in  the  lower 
jaw  applies  equally  to  thofe  of  the  upper  ; 
only  that  here  we  do  not  find  the  four 
groups  with  five  rows  of  teeth  ;  every  group 
containing  four,  and  not  more.  Thefe 
teeth,  befides,  are  ftraight  and  not  curved ; 
er,  if  they  have  any  curvature^  it  is  ex- 
tremely fmall. 

Some  teeth  of  the  firft  tow,  in  both  jaws, 
are  broken ;  probably,  in  combats  with  othe£ 
iim,  or  in  feizing  their  prey.  None  of  them 
are  in  fockets  ;  but  they  are  all  planted  in 
the  jaw,  within  a  hard  and  fungous  flefh. 
It  is  to  be  obferved  that  the  firft  row  pro- 
jects out  of  the  mouth,  and  is  almoft  vertical 
to  the  plane  of  the  jaw;  but  the  other  rows 
are  nearly  horizontal  to  this  plane,  having 
their  points  turned  towards  the  gullet,  and  en- 
tirely or  in  part  buried  in  the  fungous  flefh, 
which,  when  I  prepared  the  mark  for  the  Mu- 
feum,  I  removed  fo  as  toihew  the  teeth  below 
it.  I  mall  add,  that  in  both  jaws  fome  teeth 
of  the  lad  row  were,  at  the  bafe,  dill  foft  and 
6  femi- 
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femi-cartilagmous  ;   and  the  internal  cavity- 
was  full  of  a  whitifh  and  very  foft  fubftance. 

To  afcertain  whether  the  fiih  which  fyfte- 
Tnatic  naturalifls  caWfqualus  maximus  be  the 
fame  with  that  I  have  now  defcribed,  it  will 
be  necefTary  to  compare  this  defcription  with 
that  which  other  writers  have  given  of  the 
fifh  abovementioned, 

Of  thefe,  the  beft  we  are  in  pofTeffion  of 
is  that  of  Bifhop  Grunner,  publifhed  in  the 
Memoirs  of  the  Academy  of  Norway,  which 
I  have  not  feen,  but  which,  according  to  the 
learned  BroulTonet,  is  very  imperfect  *. 

Linnseus  has  made  ufe  of  this  defcriptionj 
and  characterizes  the  filh  thus :  "  Squalus 
"  maximus  dentibus  caninis%  pinna  dorfali 
"  anterior e  major  e.- — Habitat  in  oceano  arcti- 
"  co,  victitans  medufis. — Corpus  magnitu- 
"  dine  certans  cum  balsenis,  fimillimum 
"  fqualo  carcharise,  fed  abfque  foraminulo 

*  Rozier  Journal,  an,  17 $5. 
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u  ante  aut  poft  oculos.  Pinna  ani  parva  paulb 
£*  poft  regionem  pinna?  dorfalis  pofterioris." 

Grunner. 

But,  according  to  Fabricius*,  this  huge- 
animal  not  only  feeds  on  medufse,  but  on 
porpufes,  and  other  fmall  cetaceous  fifli, 
which  it  fwallows  whole. 

According  therefore  to  Linnaeus,  the  cha- 
racters of  the  fqualus  maximus  are,  that  it 
has  canine  teeth,  the  anterior  dorfal  fin 
larger  than  the  pofterior ;  and  the  anal 
placed  fomewhat  behind  the  region  of  the 
pofterior  dorfal  fin  ;  and  neither  before  nor 
behind  the  eyes  has  the  fmall  hole  which  is 
found  in  moft  of  the  fquali. 

When  thefe  charatteriftics  are  compared 
with  the  defcription  given  above,,  we  find 
that  they  perfectly  agree,  except  that  the 
*eeth  which,  in  our  fifh,  are  lengthwife,  an- 
gular and  cutting,  cannot  properly  be  called 
canine  j  and  that  the  fmall  hole  above   the 

*  Fauna  Grccnlandica. 
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eyes  is  not  found,  according  to  Linnssus,  or 
rather  Grunner,  in  the  fqualus  maximus. 

The  reality  of  thefe  two  characleriftic 
marks  in  the  prefent  fqualus  may  be  con- 
firmed by  the  example  of  another  fi(h  of 
the  fame  fpecies,  but  fomewhat  fmaller, 
taken  in  the  fea  of  Marfeilles  ;  when,  in  the 
year  1781,  I  went  to  that  city,  where  fifli 
may  be  procured  in  fuch  abundance,  to  col- 
led: fpecimens  of  fea-fidi  for  the  Public  Mu.- 
feum  at  Pavia,  which  was  then  very  deficient 
in  fuch  fpecimens.  This  fifh,  from  the 
point  of  the  fnout  to  the  beginning  of  the 
tail,  was  five  feet  and  a  half  in  length, 
and  two  feet  feven  inches  thick.  In  both 
the  chara&eriflics  above  indicated,  it  was 
exactly  fimilar  to  the  Meffinefe  fqualus. 
The  folid  longitudinal,  and  extremely  acute 
angles  of  the  teeth  were  very  vilible  ;  as 
were  likewife  the  two  foramina,  fituated 
above  the  eyes,  and  below  the  point  of  the 
fnout ;  from  which  latter  they  are  diftant 
three  inches  and  a  half,  and  from  the  eye 
one  inch.  Wfcen  I  procured  this  fifli  at 
A  a  2  Marfeilles, 


(  $0  3 

Marfeillcs,  which  was  immediately  after  It 
was  caught,  I  introduced  a  probe  into  the 
two  foramina,  and  found  that  it  penetrated 
Into  the  mouth. 

Thefe  two  circumftances,  the  angular 
pofition  of  the  teeth,  and,  which  is  ftili 
more  decisive,  the  two  foramina  in  the  tem- 
ples, may  be  confidered  as  diflindive  and 
characleriftic  marks.  The  foramina,  and 
the  pofition  of  the  anal  fin,  have  been  con- 
fidered as  fo  important  by  BrouiTonet,  that 
in  his  -excellent  "  Memoir  on  the  different 
fpecies  of  Sea-dogs  or  Sharks57  he  has 
founded  on  them  a  divifion  of  thefe  fiih 
into  three  orders ;  the  firft  including  the 
fpecies  furnifhed  with  the  anal  fin  and  fo- 
ramina in  the  temples  ;  the  fecond,  thofe 
that  have  the  anal  fin  without  foramina  ; 
and  the  third,  which  have  foramina  without 
the  anal  fin.  As  the  fqualus  maximus,  ac- 
cording to  Grunner,  has  no  foramina,  h£ 
has  placed  it  in  the  fecond  order. 

We  muft  therefore  be  obliged  to  con- 
clude. 
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elude,  either  that  Grunner  was  an  inaccu- 
rate obferver,  and  that  he  overlooked  the 
foramina  and  the  angular  teeth ;  or  that 
the  fqualus  he  has  defcribed  was  a  fini  dif- 
ferent from  mine  ;  which  I  am  much  rather 
inclined  to  believe,  as  I  cannot  eafily  imagine 
that  two  things  which,  when  we  examine 
a  fiih,  are  peculiarly  confpicuous,  fliould 
either  have  been  not  feen  by  him,  or  not 
noticed.  I  am  the  more  confirmed  in  this 
opinion  by  the  confidcration,  that  the  fqua- 
lus of  Grunner,  Linnseus,  and  BroufFonet, 
is  an  inhabitant  of  the  north  feas ;  whereas 
that  which  I  have  defcribed  is  a  native  of 
the  Mediterranean  ;  and  frequently  in  the 
fnmmer  is  taken  in  the  Strait  of  Meffina, 
where  it  fometimes  is  found  of  a  monftrous 
fize,  and  three  or  four  times  as  large  as  that 
which  was  fent  to  me. 

In  the  defcription  of  this  flfh  I  'have  faid, 
that  only  the  firPc  row  of  teeth  are  perpen- 
dicular to  the  plane  of  the  jaw,  the  other 
rows  being  placed  horizontally,  with  their 
points  turned  towards  the  throat,  and  bu- 
A  a  3  ried 
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ried  within  the  flefh  of  the  jaw ;  and  that 
none  of  them  have  their  roots  in  fockets, 
but  that  they  are  funk  in  this  flefh.  This 
eircumftance,  however,  is  not  exclufive,  as  I 
find  the  fame  has  place  in  the  fqualus  car- 
charias  ;  as  we  learn  from  Steno,  who,  after 
having  remarked  that  "'  interiores  (ordines 
"  dentium)  inferiora  verfus  recurvati,  gin- 
"  givarum  molli  et  fungofa  carne  ita  deli- 
li  tefcebant  claufi,  ut  non  nifi  refeclis  gin^ 

iC  givis  in  confpectum  prodirent" "  the 

"  inner  (rows  of  the  teeth)  are  bent  down- 
44  wards,  and  are  fo  enclofed  in  the  foft  and 
"  fungous  fleili  of  the  gums,  that,  unlefs 
"  the   latter   be  cut    away,    they   are    not 

"  vifible" adds — "  Cui  ufui  dentes  ita 

"  incurvatos  natura  deftinarit  non  perfpi- 
u  cio,  cum  carnes  intra  fepulti  efcse  com- 
<e  minuendse  nulla  ratione  potuerint  infer- 
u  vire.  Retinendae  predse,  ne  diffugiat,  for- 
"  fitan  et  diffringendse  majori,  quam  quse 
"  ventrem  fubire  poiiit,  primi  ordinis  infer- 
"  viunt :  reliqui  vero,  nifi  materia*  neceffi- 
"  tate  fa&i,  non  video  cujus  gratia  fmtcon- 
Ai."~ "  For  what  ufe  the  teeth  thus 
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fi*  bent  were  intended  by  nature  I  cannot 
"  difcover ;  fince  they  are  fo  buried  within 
•"  the  flefh,  that  they  cannot  ferve  for  grind- 
**  ing  the  food,  The  teeth  in  the  firft  row 
"  may,  perhaps,  be  defigned  to  prevent  the 
"  prey  from  efcaping,  or  to  divide  it  when 
u  too  large  to  be  received  into  the  llomach  ; 
"  but  why  the  others  were  formed  I  do 
u  not  fee,  unlefs  we  fay,  that  they  have 
*'  been  produced  by  the  neceffary  action  of 
6<  matter." 

According  to  this  celebrated  anatomift, 
therefore,  the  numerous  teeth  which  in  the 
jaw  of  the  mark  are  covered  with  a  foft  and 
fungous  flefh,  are  of  no  life  to  the  fifh.  But 
ichthyologifts  are  not  ignorant,  that  Herif- 
fant  was  of  a  different  opinion.  He  found, 
after  a  very  careful  examination  of  feveral 
jaws  of  marks,  that  the  teeth,  more  or  lefs 
covered  with  flefh,  are  teeth  of  referve,  to 
fupply  the  place  of  thofe  of  the  firft  row, 
mould  they  chance  to  be  loft ;  in  which 
cafe,  thefe  which  lie  below  rife  out  of  the 
A  a  4  fungous 
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fungous  fiefh,  and  take  the  place  of  tbpic 
that  are  wanting*. 

As  there  was  m  the  Public  Mufeum  a 
fmall  {hark,  and  fome  feparatejaws  of  that 
iifh,  I  could  not  refrain  from  examining 
them,  and  making  fome  comparative  ob- 
fervations  between  tbe  teeth  in  them  and 
thofe  of  the  fhark  from  Meflina,  as  they  had 
nearly  the  fame  pofition. 

The  ihark  of  the  Mufeum,  which  had 
been  brought  the  preceding  year  from  the 
coaft  of  Africa  by  the  Abbate  Rofa,  one 
of  the  two  keepers  of  that  royal  eftabliih- 
Hient,  was  but  a  pigmy,  when  compared 
with  fome  full-grown  ones  of  the  fpecies, 
its  length  being  only  about  fix  feet,  and  its 
greater!  breadth  three  feet  four  inches.  The 
firft  row  of  teeth  in  the  upper  jaw  fcarcely 
projected  out  of  the  mouth,  with  a  flight 
curvature  of  the  points  towards  the  jnftde 

*  Mem.  de  1'Acad.  Roy.  1743. 
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of  the  jaw.  The  fecond  row  was  more 
bent  towards  the  throat.  The  other  rows 
lay  flat  on  the  jaw,  and  were  the  greater 
part  of  them  funk  within  it  and  covered, 
The  length  of  the  larger  teeth  is  four  lines 
and  a  half,  and  their  breadth  three  and  a 
half.  The  fame  appearances  prefent  thenv- 
felves  in  the  different  rows  of  teeth  in  the 
lower  jaw,  except  that  they  are  fmalier,  and 
not  ferrated  like  thofe  of  the  upper  jaw. 
But  the  drynefs  and  hardnefs  of  the  jaws 
in  this  fhark,  the  mouth  of  which  it  was 
improper  to  damage,  as  it  belonged  to  the 
Mufeum,  prevented  me  from  cutting  away 
the  fungous  flefh,  laying  bare  the  teeth,  and 
examining  them  in  the  fame  manner  I  had 
thofe  of  the  fhark  of  Meffina, 

This  examination,  however,  I  was  at  li- 
berty to  make  in  the  two  detached  jaws.  I 
therefore,  in  order  to  foften  them,  foaked 
t|iem  for  fome  time  in  water  ;  and,  as  they 
were  feparated  from  the  fifli,  I  was  enabled 
to  handle  them  as  I  pleafed,  and,  in  confe- 
quence,  made  the  following  obfervations  ; 

The 
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The  teeth  of  the  upper  jaw  are  triangu- 
lar, Hat  on  the  outer  fide,  and  very  (lightly 
(Convex  on   the  inner,  ferrated  at  the  edges, 
in  length  eight  lines,  and  in  breadth,  at  the 
bafe,    fix  lines  ;    I   mean   thofe  which  are 
near  the  point  of  the  jaw,  for  thofe  towards 
the  roots  are  much  fmaller.    There  are  four 
rows  of  them.     The  teeth  of  the  firft  row 
rife  aim  oil  perpendicularly  to  the  plane  of 
the  jaw,  but  with  their  points  inclined  to 
the  fides.     Four  of  them  are  wanting ;  and 
though  their  place  is  not  fupplied  by  teeth 
from  the  fecond  row,   it  is  obfervable  that 
four  of  the  latter  teeth,  immediately  corre- 
spondent to  thofe  that  are  loft,  have  raifed 
themfelves  and  pufhed  forward  towards  the 
iirft  row  ;   whence  there  is  every  reafon  to 
believe  that,   in  time,   they  would  have  oc- 
cupied their  place.     This  is  the  more  pro- 
bable, as  all  the  other  teeth  of  the  fecond  row 
are  extended  almofl  horizontally,  with  their 
tops  buried  in  the  fungous  Hem,  as  are  alfo 
thofe  of  the  third  and  fourth  rows  ;   with 
this  kind  of  regularity,  that  the  teeth  of 
the  fecond  row  reft  on  thofe  of  the  third,  and 

thofe 
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thofe  of  the  third  on  the  fourth.  On  dU 
veiling,  in  part,  the  jaw  of  the  fungous 
flefh,  the  teeth  of  the  fourth  row  are  found 
to  be  foft,  or,  at  leaft,  not  to  have  the  hard- 
nefs  of  the  others. 

Proceeding  to  examine  the  teeth  of  the 
lower  jaw,  I  found  no  other  difference  be- 
tween them  and  thofe  of  the  upper,  except 
that  they  are  proportionally  fmaller  :  they 
refemble    them    in    all    other    particulars  % 
among  which  it  is  not  to  be  omitted  that 
their  edges  are  ferrated  ;    and  that,  except 
the  firft  row,  they  are  all  more  or  lefs  co* 
vered  by  the  flefh  of  the  jaw.     It  is  here  to 
be  obferved,  that  two  of  the  teeth  of  the 
firft  row  have  been  broken  off  at  the  root, 
and  the  thin  long  cavity    in  which  they 
were  implanted  is  vifible;  but,  in  part,  filled 
up  by  two  teeth  of  the  fecond  row,  which 
have  come  into  the  place  of  thofe  that  are 
wanting. 

I  was  now  fatisfied  that  the  teeth  of  the 
fecond  rpw,   which  are  bent  towards  the 

throat, 
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throat,  are   not  merely  "  produced  by  the 
neceffary  action  of  matter,"  as  Steno  has 
fuggefted,  but  defigned  by  Nature  to  fupply 
the  place  of  thofe  of  the  firft  row,  when 
they  may  chance  to  be  loft,  as  was  firft  dis- 
covered by  HerifTant ;    and  I  flatter  myfelf 
1  am  the  firft.  who,  fince  he  wrote,  has  con- 
firmed his  ingenious  and  noble  obfervation. 
And  as  the  teeth  of  the  third  and  fourth 
row,  as  well  as  thofe  of  the  fecond  and  firft, 
are  adherent  to  the  fungous  Hem,  which  is 
moveable  in  the  anterior  parts  of  the  mouth, 
I  have  no  difficulty  in  believing  that,  when 
any  of  the  teeth  of  the  fecond  row  are  broken 
after  they  have  entered  into  the  firft,  thofe 
of  the  third  fupply  their  place,  which  may 
be  followed  by  thofe  of  the  fourth  :  fo  that 
the  teeth  of  thofe  three  rows  may  be  consi- 
dered as  Supplementary  to  thofe  of  the  firft. 

While  employed  on  the  examination  of 
theie  two  jaws,  and  confidering  their  fize, 
which  is,  in  fa£t,  that  of  the  open  mouth  of 
the  (hark  to  which  they  belonged,  being 
thirty  inches  and  a  half  in  circuir,  not- 
4  withftanding 
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withftanding  the  fmall  fize  of  the  teeth,  of 
which,  as  we  have  feen,  the  larger!  are  only 
eight  lines  long  and  fix  broad,  I  could  not 
but  reflect  how  prodigioufly  capacious  mull 
be  the  mouth,  and  confequently  how  vaft 
the  fize  of  the  body  of  thofe  (harks,  the 
teeth  of  which,  improperly  denominated 
glojfopetrcsy  are  found  in  a  foffil  ftate.  I 
have  fome  of  thefe,  one  of  which  is  thirty- 
two  lines  thick  at  the  bafe,  and  thirty- 
five  high.  When  examined  with  the  ut- 
mofl  care,  nothing  can  more  refemble  the 
ferrated  teeth  of  the  Imperial  Mufeurn.  If, 
therefore,  the  teeth  of  this  fifh,  which  is  fix 
feet  long  and  three  thick,  are  only  three 
lines  and  a  half  broad,  and  four  and  a  half 
high,  how  much  more  prodigious  mud  have 
been  the  fize  of  the  ihark  which  left  this 
gigantic  tooth  in  the  earth  !  How  tremen- 
douily  wide  muft  have  been  the  opening 
of  its  mouth  and  jaws! 

It  muft  here  be  recollected,  that  I  have 
tacitly  fuppofed  the  gloffopetra  to  have  been 
one  of  the  larger  teeth  of  the  fhark,  or  thofe 

of 
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of  the  upper  jaw  towards  its  point,  and 
which  project  from  the  mouth,  as  in  e very- 
other  part  of  the  jaw  they  are  lefs.  Should 
the  gloflbpetra  have  been  one  of  the  leffer 
teeth,  the  proportion  rauft  have  been  much 
increafed  ;  for  had  a  foffil  tooth  been  found 
from  among  thofe  near  the  middle  of  the 
upper  jaw,  there  can  be  no  doubt  but  its  fize 
would  have  been  much  greater. 

Though  (harks  of  an  enormous  fize  have 
been  taken  in   our  times,   none   have  been 
found  to  have  the  extraordinary  dimenfions- 
which  mutt  be  inferred  from  the  meafure 
of  this  foffil  tooth.     Nor  ought  this  to  ex- 
cite our  wonder  fo   much  as  may  be  fup- 
pofed.      Teeth  and    bones   of    animals    of" 
other  kinds  have  been  found  of  a  fize  which 
clearly  proves  that  individuals  have   exifted 
beyond  comparifon  larger  than  thofe  of  the 
fame  fpecies  which  at  prefent  live  and  mul- 
tiply in  the  known  parts  of  the  globe.  Such 
are,  for  example,  elephant's  tuiks,  of  a  fize 
much  larger  than  that  of  any  natural  ones 
brought  us  from  Alia  or  Africa.     On  this 
i  fubject 
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fisbjed:  the  Abbate  Fortis  has  written  a  learn- 
ed and  truly  mftractive  memoir,  which  well 
merits  perufal,  entitled,  "  On  the  Bones  of*"*** 
"  Elephants  found  in  the  Mountains  of  Ro*- 
"  magnano  in  the  Veronefe  *."  In  the  year 
1 79 1  there  was  found  in  the-Po,  oppofite 
Arena,  fifteen  miles  from  Pavia,  the  head  of 
a  deer  (Cervus  dama)  which  I  conceived  to 
me'rit  a  place  in  the  rich  collection  of  foffii 
bones  in  the  Public  Mufeum.  It  is  extremely 
well  preferved,  and  was  found  in  the  natural 
Hate  of  bone,  with  its  teeth,  and  wanting  a 
horn.  Its  value  confids  in  its  fize ;  it  being 
more  than  twice  and  a  half  larger  than  the 
heads  of  animals  of  the  fame  fize;  as  I  proved 
by  comparing  it  with  the  heads  of  deer 
which  had  reached  their  full  growth  in  a- 
ftate  of  liberty.  The  horn  it  bears  is  of  pro- 
portionate fize.  The  year  after  I  procured 
for  the  fame  cabinet,  a  prodigious  thigh-bone 
of  an  elephant,  found  in  the  fame  place  ; 
where,  a  fhort  time  before,  a  fkull  had  like- 
wife  been  found,  which  had  every  appear- 

*  Dell'  Offs  d'Elenfanti  de'  Monti  Romagnano  r.el 
Veronefe. 
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ance  of  being  that  of  an  ox,  but  was  of  aa 
enormous  fize. 

With  refpeft  to  fharks,  it  may,  perhaps, 
be  true,  that  they  would  (till  grow  to  the 
vaft  fize  which  we  have  (hewn  they  attained 
to  in  former  ages,  wrere  they  not  prematurely 
killed  by  fifhermen  and  manners,  on  account 
of  the  utility  derived  from  their  flefh,  their 
fat,  and  their  fkin.  We  likewife  know  that 
the  infatiahle  eagernefs  of  thefe  voracious  fifli 
for  the  bait  prepared  for  them,  renders  them 
cafily  taken,  Thus,  when  whales  were  firPc 
fifhed  for  in  the  northern  feas,  they  were 
frequently  found  of  an  aftonifhing  fize;  but 
fmce  the  fiihery  has  been  conftantly  repeated 
every  year,  they  are  never  met  with  of  fuch. 
extraordinary  dimenfions. 

Linnsus  tells  us  that  the  fqualus  carcha* 
rias  has  fix  rows  of  teeth,  and  that  thefe 
teeth  are  ferrated.  At  firft  view  this  feems 
not  to  agree  to  the  animal  I  obferved,  lince, 
as  we  have  fhewn,  that  has  four  rows,  and 
not  fix;  but  as  we  have  feen  that  the  teeth  of 

the 


(     369    ) 

the  fourth  row  are  foft,  it  is  very  pofiible  that 
their  germs  may  have  begun  to  develop  after 
thofe  of  the  anterior  rows,  and  hence  we  may 
prefume  that  other  rows  may  afterwards  ap- 
pear. In  like  manner,  though  in  the  fmaller 
marks  the  teeth  of  the  lower  jaw  are  not 
ferrated,  they  are  in  thofe  of  a  larger  fize,  of 
which  I  examined  the  jaws,  We  may  there- 
fore conclude  that,  in  marks, teeth  are  in  time 
produced  which  they  had  not  when  young, 
and  that  thefe  teeth  are  liable  to  chsrfiges, 
fuch  as  is  that  of  becoming  ferrated.  Thus, 
the  teeth  included  in  fockets  in  the  long 
bony  fnout  of  the  faw-fim  (fqualus  prijiis) 
do  not  appear  til!  the  animal  has  arrived  at 
3  certain  age. 

The  moft  remarkable  circumftanee  relative 
to  the  mark,  and  which  feems  conftant  in 
all  its  different  ages,  is  the  privilege  it  porTefles 
of  re-acquiring,  in  a  certain  manner,  the  teeth 
it  has  loft.  But  is  this  privilege  confined  to 
the  mark  alone,  or  enjoyed  by  other  fifh  ?  It 
certainly  appears  to  extend  to  fuch  as  have, 
firft,  feveral  rows  of  teeth ;  fecondly,  thofe 

vol.  iv,  B  b  teeth 
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teeth  not  infixed  in  the  bone  of  the  jaw, 

but  in  the  foft  flefh  of  it ;   and  thirdly,  the 

teeth  of  the  hinder  rows  turned  towards  the 

throat,  and  covered  with  the  fleih  of  the  jaw, 

Thefe   three    circumftances    concur  in    the 

fqualus  carcharias  (the  white  ihark) ;   and, 

as   they  hkewife  concur  in  the   fqualus  of 

Meffina,  it  fhould  feem  that  the  latter  mud 

like  wife  enjoy  the  fame  privilege.     But  this 

is  not  verified  by  obfervation.   Several  teeth, 

as  1  have  already  faid,  are   wanting  in  the 

firft  row  ;   but  the  correfpon  ling,  in  the  fe- 

cond,  are  not  in  the  leaft  raifed,  but  are  ftill 

bent  backwards,  precifely  like  the  reft  of  the 

fame  row. 

Before  I  conclude  thefe  remarks,  which  I 
have  confidered  as  of  fufficient  importance 
to  prove  interefting  to  my  readers,  I  mail 
give  a  brief  description  of  the  very  fingular 
dentature  of  two  jaws  fimilar  to  that  of  the 
fqualus  of  Meffina,  which  were  brought 
with  a  number  of  exotic  fifties  from  Holland, 
and  appear  to  have  belonged  to  a  very  large 
fqualus,  but  of  a  fpecies  hitherto  unknown ; 

at 
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at  leaft  I  do  not  find  teeth  of  a  fimilar  ftruc- 
ture  defcribed  by  any  writer. 

The  opening  of  the  jaws  is  full  three  feet 
and  a  half  in  circuit,  and  confequently  large 
enough  to  receive  a  man  of  middling  fize 
lengthwife.  The  upper  jaw,  which  is  round- 
ed in  front,  has  five  rows   of  teeth.     The 
firft  and   fecond  row   reprefent   fo    many 
combs  as  they  contain  teeth  ;  only  with  the 
difference  that  thofe   neareft  the  bafe,  and 
that  in  the  middle  of  the  jaw,  are  fmaller  than 
the  others.     Every  one   of  thefe  combs  is 
dentated  on  each  fide  with  ten  teeth,  ex- 
tremely fharp  at  the  point,  bent  towards  the 
bafe  of  the  jaw,  and  fucceffively  larger  in 
proportion    as  they  approach  the  middle. 
The  upper  fide  projects  from  the  mouth, 
and  the  lower  looks  downwards :  the  two 
fides  are  not  parallel,  but,  with  the  body  of 
the  comb,  form  a  plane  narrowing  towards 
the  bafe  of  the  jaw,  and  enlarging  on  the 
contrary  fide.     The  combs  (or  the  teeth  of 
the  firft  and  fecond  row)  are   contiguous, 
having  between  them  only  an  obtufe-angled 
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fpace  toward  the  top,  and  by  their  middle, 
lengthwife,  are  folidly  attached  to  the  femi- 
cartilaginous  fkin  of  the  jaw. 

Such  are  the  principal  peculiarities  I  re- 
marked in  the  two  firft  rows  of  teeth.  But 
under  the  fecond  row  there  is  a  third;  under 
that  a  fourth,  and  under  that  a  fifth.  Each 
of  thefe  three  rows  of  teeth  forms,  in  like 
manner,  a  dentated  comb,  with  ten  teeth, 
fi milar  to  thofe  of  the  two  upper  rows,  ex- 
cept that  thefe  combs  are  only  dentated  on 
one  fide,  while  the  other  is  firmly  fixed  in 
the  flefh  of  the  jaw.  Except  the  firft  row, 
therefore,  the  others  are  deeply  buried  under 
a  ftratum  of  fungous  flefh,  which  muft  be 
taken  away  to  render  them  vifible. 

I  omit  to  mention  a  multitude  of  final! 
teeth,  long,  fmooth,  and  obtufe,  fituated  at 
the  roots  of  the  jaw,  and  under  the  pectin- 
ated teeth. 

Thefe  teeth,  then, are  difpofed  in  five  rows, 
which  number  five,  being  multiplied  by  thir- 
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teen,  for  the  whole  jaw,  produces  fixty-five : 
the  number  of  pectinated  teeth. 

Of  thefe  one  of  the  largeft  in  the  firft  row 
is  wanting,  being  entirely  detached  from  the 
jaw.  This  lofs  could  not  have  been  recent, 
when  the  fifh  was  taken,  as  the  fungous  flefh 
had  formed  a  fear  over  the  place  it  had  oc- 
cupied, producing  an  angular  elevation  of 
fome  thicknefs.  If,  therefore,  the  fecond 
row  of  thefe  teeth,  and  the  fame  may  be 
faid  of  the  other  lower  rows,  had  been  de- 
figned  by  nature  to  fupply  the  deficiencies 
that  might  happen  in  the  firft,  it  is  evident 
that  the  tooth  below  would  have  occupied 
the  place  of  the  tooth  wanting,  or  at  lead 
would  have  raifed  itfelf  up  and  approached 
nearer  to  it.  The  fa£t  however  is,  that  this 
tooth,  which  we  might  have  fuppofed  to  be 
formed  as  a  fubftitute,  is  by  no  means  fuch, 
but  ftill  continues  in  the  fame  pofition  with 
the  others,  and  covered  in  the  fame  manner 
with  the  fungous  flefh. 

In  Plate  XL  I  have  given  the  figure  of 
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the  upper  jaw,  with  the  pectinated  teeth. 
The  reference  A.  indicates  the  tooth  that  is 
wanting. 

The  lower  jaw,  which  is  fhorter  than  the 
tipper,  and  fharp  in  the  middle,  is  provided 
with  a  dentature  entirely  different.  Every 
tooth  is  full  two-thirds  fmaller  than  thofe 
formed  like  combs,  is  bicufpated,  tricuf- 
pated,  or  quadricufpated,  there  being  no 
conftant  rule,  and  the  points  are  turned  to 
the  fides  of  the  jaw.  Some  of  thefe  teeth 
project,  as  they  appear  in  Plate  XL  in  which 
the  lower  jaw  is  reprefented  as  joined  to  the 
upper.  They  are  in  three  rows,  and  every 
row  contains,  in  the  circuit  of  the  jaw,  four- 
teen teeth.  Thofe  of  the  fecond  and  third 
rows,  as  ufual,  lie  flat,  and  are  covered  with 
the  fungous  fiefh.  Thofe  of  the  frrft  row 
are  in  a  pofition  .  almofi  perpendicular. 
They  are  all  deeply  rooted  in  the  flelh.  In 
this  jaw,  likewife,  the  firft  row  is  not  com- 
plete, feveral  teeth  being  wanting.  Their 
place,  however,  has  not  been  fupplied  by 
thofe  of  the  fecond  row ;  nor  is  there  any 
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appearance  indicatory  of  fuch   a  fubftitu* 
tion,  as  they  all  lie  flat  in  the  mouth  like 
the  others  of  the  fame  row. 

From  what  has  been  obferved  of  this 
fifh,  of  the  fpecies  of  which  I  am  ignorant, 
and  of  the  other  taken  near  MefTina,  which 
from  fome  of  its  characteriftics  has  been 
confounded  with  the  fqualus  maximiis  ;  it  is 
evident,  that  though  their  teeth  are  found  in 
precifely  the  fame  circumftances  with  thofe 
of  the  teeth  of  the  fqiialus  carcbarias,  as  ob- 
ferved both  by  HerifTant  and  myfelf,  yet 
they  have  not  received  from  nature  the 
privilege  of  repairing  the  lofs  of  their  teeth 
by  the  fubftitution  of  thofe  that  remain. 

•  But  if  thefe  teeth  thus  turned  towards  the 
throat,  and  enveloped  in  flefh,  are  not  placed 
there  in  referve,  and  intended  to  fupply  the 
place  of  thofe  that  may  be  loft,  naturally  or 
by  violence,  what  can  be  their  ufe  ?  It  is 
certain  that,  if  during  the  whole  life  of  the 
animal  they  remain  in  the  mouth  in  the 
fame  pofition,  they  can  be  of  no  fervice  to 
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them  with  refpect  to  their  prey,  as  they  are 
unfit  either  to  feize  it  or  grind  it.  In  like 
manner  they  cannot  be  offenfive  weapons 
againfl:  their  enemies,  in  the  combats  in 
which  it  is  known  thefe  fifh  are  continually 
engaged.  Shall  we  then  adopt  the  impro- 
per fuggeftion  of  Steno,  and  afcribe  their 
formation  merely  to  4S  the  neceffary  action 
of  matter?" 

I  am  far  from  wifhing  to  give  a  hafty 
judgement  relative  to  the  ends  nature  has 
had  in  view.  Of  many  of  them  we  are 
profoundly  ignorant,  and  many,  it  is  pro- 
bable, we  mail  never  difcover.  Yet  there 
are  others  fo  apparent  that  we  cannot  be 
rniltaken.  There  cannot  be  a  doubt,  for 
example,  that  the  teeth  in  moft  animals  are 
an  offenfive  and  defenfive  weapon,  .befides 
ferving  for  the  trituration  and  maftication 
of  their  food ;  and  that  in  others  their 
office  is  to  feize  and  hold  fad  the  prey  till 
it  ihall  be  fwallowed  and  pafs  into  the 
ftomach.  Sharks,  like  an  infinite  number 
of  other  fifh,  do  not  mafticate ;  but  ufe  their 
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teeth  to  feize  their  prey,  employing  thofe 
of  the  firft  row,  which  when  they  are  loft 
have  their  place  fupplied  by  thofe  of  the 
lower  rows,  fuch  being  their  detonation. 
In  the  two  fpecies  which  I  have  defcribed 
there  is  a  difference ;   the  teeth  of  the  firft 
row,  which  project  from  the  mouth,  being 
alone   adapted   to   feize   and   prevent    the 
efcape  of  the  prey.     Thefe,  however,  when 
they  fall  out  naturally,  or  are  broken  off  by- 
violence,  are  not  reftored,  fince  the  teeth 
which    would    fupply  their  places   in   the 
common  fhark  have  not  the  fame  property 
in  thefe  fpecies  of  fifh.     The  teeth,  there- 
fore, of  the  fecond  and  following  rows  are 
of  no  fervice  to  thefe  animals,  with  refpecl 
to  the  prey  they  may  take  or  attempt  to 
take.     But  fhall  we  therefore  conclude  that 
they  are  entirely  ufelefs  ?    I  will  not  be  fo 
prefumptuous  as  to  entertain  fuch  a  thought. 
The  lower  rows  of  the  teeth  of  the  common 
{hark  were  once  fuppofed  ufelefs,  until  by 
careful  and  accurate  examinations  of  dif- 
ferent jaws  their  real  and  truly  important 
ufs  was  difcovered.     Of  the  fpecies  now  in 
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qiieftion  I  have  only  feen  three  jaws :  pef«* 
haps,  had  I  an  opportunity  to  examine 
more,  efpecially  fuch  as  had  belonged  to 
fifh  of  different  ages,  I  might  be  able  to 
elucidate  this,  at  prefent,  difficult  queftion. 

In  the  mean  time,  what  has  been  now 
©bferved  may  teach  us  how  cautious  we 
ought  to  be  in  judging  from  analogy. 
What  greater  analogy,  not  to  fay  identity, 
can  be  conceived  than  that  between  the 
circumftances  attending  the  lower  rows  of 
teeth  in  the  common  fhark,  and  thofe  of 
the  fame  rows  in  the  two  fpecies  we  have 
laft  defcribed?  How  natural,  therefore,  was 
the  conclusion,  that  if  thefe  rows  were  in- 
tended to  fupply  the  place  of  fuch  as  might 
be  loft  or  broken,  in  the  former  animal, 
they  had  the  fame  destination  in  the  laiter  ? 
Yet  has  obfervation  fhewn  that  this  in- 
ference is  falfe.  Whence  it  appears,  that  by 
trufting  to  analogy  we  may  be  fometimes 
Jed  into  error;  by  attributing,  as  in  the 
prefent  cafe,  to  one  fpecies  of  a  genus  what 
is  only  true  of  another. 
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In  thefe  experimental  enquiries  I  have 
confidered  the  fquali  as  fifhes,  properly  fo 
termed,  though  Linnseus  has  taken  them 
from  that  clafs,  and  placed  them  in  that  of 
amphibia,  in  which  he  has  alfo  the  rays, 
lophii  or  fea-deviis,  lampreys,  &c.  becaufe, 
according  to  him,  thefe  genera  have  perfect 
lungs.  But  it  has  been  demonftrated  by 
more  accurate  obfervations  made  by  M. 
Vicq-d-Azyr,  that  they  have  not  thefe 
vifcera ;  of  which  I  have  myfelf  been  con- 
vinced with  refpect  to  feveral  fpecies  of 
rays,  and  other  fifh  that  had  been  im- 
properly fuppofed  to  belong  to  the  clafs  of 
amphibia. 
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JlGNANO,  lake  of,  defcribed,  i.  125.  Once  a  fpacious 
volcanic  crater,  ib, 

Alicuda,  one  of  the  Lipari  iflands,  iii.  124.  Danger  to  the 
Author  from  a  tempeft  on  approaching,  iii.  1 26.  Lavas  of, 
iii.  133.  Rocks  and  crags  of  the  fhoreof,  iii.  141.  Ap- 
pearance of,  from  the  fea,  iii.  145.  Notices  of,  in  an- 
cient Authors,  iii.  150. 

Alum,  method  of  extracting,  at  Solfatara,  i.  81. 

Andria,  M.  remarks  on  an  obfervation  of,  i.  177. 

Angela,  Monte  San,  appearance  of  the  ifland  of  Lipari  from, 

iii.  7. 
Animal,  lingular  tentaculated,  adherent  to  coral  in  the  Strait 

of  Mefliiia,  defcribed,  iv.  274. 
Arfo,the,  or  Burnt  Ground,  i.  147. 
Afiefius,  obfervations  on,  ii.  324. 

Afcidia, 
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Jfcidia,  new  fpecies  of,  defcribed,  iv.  262. 
Avernot  lake  of,  i.  128. 


B. 


Bartoli,  Father,  obfervation  of,  relative  to  the  crater  of 
Vulcano,  ii.  234. 

Bafahes,  enquiries  relative  to  the  origin  of,  iii.  191.  Of 
Portiei,  obfervations  on,  by  the  Chevalier  Gioeni,  iii.  205. 

Bafduzzo,  one  of  the  Lipari  ifles,  account  of,  ii.  142.  Rab- 
bits the  only  animals  found  there,  ii.  144.  Remark  on 
the  formation  of,  ii.  153, 

Bilancelle,  account  of  the  fifhery  with,  on  the  Genoefe  coafl» 
iv.  334. 

Bddus,  Monte  del,  pitch-ftone  lavas  of,  iii.  250. 

Borcb,  Count,  remarks  on  fome  obfervations  of,  i.  204,  262. 

Bottero,  one  of  the  Lipari  ifles,  account  of,  ii.  145. 

Bottom  of  the  Sea,  in  the  channels  between  the  Lipari  iflandss 
obfervations  on  the,  iii.  158. 

Breiflal,   Abbe,  experiments  made  by,  in  the  Grotta  dal 

Gane,  i.  96,  102. 
Brydone,  Mr.  remarks  on  fome  obfervations  off  i.  202,  2iis 

260. 


C. 


CaJcedonies  of  a  lava  of  Lipari,  it  384. 

Calk  di  Panza,  i.  169. 

Campo  Bianco,  a  mountain  of  pumices  in  Lipari,  ii.  291. 

Canneto, 
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Canneto,  a  village  in  Lipari,  ii.  289. 

Cape  Melazzo,  obfervations  on  the  granites  of,  ii.  164, 

Cap  :f cello,  Monte,  ii.  2516. 

Capri,,  ifland  of,  i.  3,  121. 

Caferta,  i.  187. 

Cajragna,  Monte  della,  a  mountain  in  Lipari  entirely  com- 
pcfed  of  vitrifications,  ii.  329.  Vitrifications  of,  defcribeds 
ii.  332.    Lavas  of,  ii.  357. 

Cafiello,  Monte,  iavasof,  iii. 

Catajo,  Monte  del,  lavas  of,  iii.  292. 

Charybd'u  and  Scylla,  obfervations  on,  iv.  165.  Where  fitu- 
ated,  iv.  177. 

Cochineal,  propofal  for  cultivating  it  in  the  Lipari  iflands,  iv. 
102. 

Columns  perforated  by  lithophagous  worms,  i.  86. 

Coral,  account  of  the  fifhery  for,   in  the  Strait  of  Meffina, 

iv.  306. 
Cry/olites,  volcanic,  contained  in  a  lava  of  Lipari,  iii.  34. 
Cryftals,  fmall  quartzous,  in  a  lava  of  Lipari,  ii.  379. 
Cyclops,  rocks  of  the,  i.  303,     Beautiful  zeolites  of,  i.  304. 
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Dattolo,  a  rock  among  the  Lipari  ifland?,  ii.  147. 

Decompojltion  of  lavas,  obfervations  on,  i.  71.  ii.  214,  237. 

Dejlandes,  experiments  of,    by  pouring  water  on  glafs  in 
fufion,  iii.  3  59, 

Dolomieu,  M.  remarks  on  fome  opinions  and  conjectures  of, 

i.  318. 
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i.  218.  ii.  3,  23,  84,  122,  147,  149,  164,  229,  233,  592, 
3°S»  325>339-  i».  8,44,46,  77,  146,  311.  iv.  43,  57,  72. 
Dolphins,  numerous,  near  Stromboli,  ii.  n.      Extraordinary 
agility  of,  ib. 

2)'QrvilIe,  M.  remarks  on  his  defcription  of  the  crater  of 
Etna,  i.  263.  Obfervations  of,  relative  to  the  crater  of 
Vulcano,  ii.  234. 

E, 

Echinus  fpatagus,  obfervations  on  the  motion  of  the,  iv,  295. 

Enamel,  in  what  fenfe  the  term  ufed  by  the  Author,!,  33. 

Enamels  of  Lipari,  ii.  354.  iii.  22. 

Epopeo,  Mount,  i.  159. 

Eruptions  of  Volcano s,  enquiry  into  the  caufes  of,  iii.  317. 

Efchara,  a  new  fpecies  of  branching,  defcribed,  iv.  277, 

Etna,  Mount,  journey  to,  i.  193.  Vaft  extent  of,  i.  195. 
Remarks  on  the  accounts  given  by  difTerent  authors  of  that 
mountain,  i.  202.  Middle  region  of,  defcijbed,  i.  226, 
Upper  region  of,  i,  228,  233.  Defcription  of  the  crater 
of,  i,  247.  Observations  on  the  defcriptions  of  that  crater 
by  Baron  Riedefel,  Sir  Wm.  Hamilton,  Brydone,  and 
Borch,  i.  256.  Defcriptons  of,  by  ancient  Authors,  i.  266, 
Remarks  on  the  air  of  the  fummit  of,  i.  2^8,  284.  Es- 
tenfive  profpeft  from  the  top  of,  i.  281.  Animals  found 
in  the  upper  regions  of,  i.  308. 

Fuganean  mountains,  volcanic  productions  of,  iii.  216.     Lavas 
of,  iii.  224.  . 

F.' 

Fau]as,  obfervations  of,  on  the  glaffes  of  Lipari,  ii.  344, 
Opinion  of,  relative  to  the  fires  of  volcanos,  iv.  85. 

FelicuJa* 
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Felkuda,  one  of  the  Lipari  iflands,  iii.  90.  Prifmatic  lava3 
of,  iii.  96.  Tufa  of,  iii.  103-  Volcanic  glafs  of,  iii.  113, 
Pumices  of,  iii.  1 16*  Puzzolana  of,  iii.  119.  Population 
of,  iv.  140.  Vegetables  of,  iv.  142.  Induftrioufly  cul- 
tivated by  the  inhabitants,  iv.  143.  Fifhery  of,  iv.  144* 
.Extraordinary  cultom  at,  on  the  death  of  a  hufband  of 
wife,  iv.  145.  Scarcity  of  water  at,  iv.  T45.  Animals 
of,  iv.  146.  Content  and  tranquillity , of  the  people  of, 
"  iv.  147. 

Felt/pars,  remarkable^,  of  the  lava  of  Calle  di  Panza,  i,  169, 
1S2.  Of  Mount  St.  Gothard  and  Baveno,  i.  183,  184. 
iii.  281.     Of  a  volcanic  rock  of  Monte  Rua,  iii.  286. 

Ferber,  remarks  onfome  opinions  of,  i.  71,  72,  86,  92,  93, 

121. 
Fila  di  Sacca,  iii.  98. 

Fires,  volcanic^  confiderations  relative  to  the  activity  of,  iv.  s« 
Experiments  to  determine  the  efficacy  of,  iv.  7. 

Fojfa Grande,  cavern  fo  called,  i.  37.     Defcribed,  i.  120. 

Frogs,  pretended  monftrous  formation  of,  detected,  i.  126* 
Of  Monte  Nuovo,  defcribed,  i.  132* 


G. 


Gallina,  Monte,  ii.  276. 

Garnets,  contained  in  lavas  of  Vefuvius,  i.  32.  iii.  30*     Of 

the  enamels  of  Lipari,  iii.  23.     Experiments  on  the  Ve« 

fuvian,  iii.  74. 

Gafes  ofwolcdnos,  enquiry  into  the  nature  of  the,  iii.  3  j  ys 
GlaJJes,  volcanic.    Of  Vulcano,  ii.  207.     Of  the  Monte  delta 
vol.  iv,  C  s  Caftaena 
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CaSagna  In  Lipari,  Ii.  332.    Capillary,  ii.  333,    Of  Fell- 
cud  a,  iii.  113. 
Glow-worm,  marine,  obfervations  on,  iv.  254. 

Granite  of  Vefuvius,  i.  39.  Refults  of  experiments  made  in. 
the  furnace  on  different  fpecimens  of,  ii.  154.  Of  Panaria 
and  Bafiluzzo,  experiments  on,  ii.  166.     Of  Felicuda,  iii. 
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Grot  fa  dd  Cam  defcribed,  i.  91.  Miftakes  of  Ferber, ,  con- 
cerning the,  L  92,  93.  Experiments  made  in  the,  by  ths 
Abbe  Breiflak,  i.  96. 

Grotia  delle  Capre,  i.  227,  229.     Lava  of,  i.  229. 

Gretta  delta  Signora,  ii.   376. 

Grotta  del  Bove  Marino,  iii.  99, 

Guardia,  Monte  della,  ii.  1 74.    iii.  10. 

H. 

Hamilton,  Sir  Wra.  remarks  on  fome  obfervations  and 
opinionsof,  i.  28,  29,  42,  51,  71,  12 1,  191,  214,  258, 
259.  ii.  30,  254.  iv.  34,  76. 

Heat  of  flowing  lavas  experiments  fuggefled  to  afcertain  it, 
i.  16. 

Hermitage  del  Salv  at  ore,  i.  4. 

I. 

Jafper,  experiments  on  different  kinds  of,  ii.  11.8. 

Imperatore,  Monte,  i.  167. 

Indian  fig  of  Lipari,  remarks  on  the,  iv.  96. 

Iron, 
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Iran,  fpecular,  found  in  a  lava  near  Solfatara,  i.  47.     Of 
.    Stromboli,  ii.  96.    Defcribed  by  M.  Faujas,  De  Larbre  and 

Dolomieu,  ii.   108.     Hsematitic  globules  of,  in  a  lava  of 

Lipari,  iii.  48. 

If  chic,  ifland  of,  i.  143.     Volcanic  producls  of,  i.  14J. 


Latera,  mephitic  vapours  of,  i.  102,  no. 
Lava,  flowing,  oFVefuvius,  obfervations  on,  i,  n,  21,  23. 
•     Experiments  fuggefled  to  determine  the  abfolute  heat  of, 
i.  16. 

Lavas  of  Vefuvius  defcribed,  i.  31.  On  the  road  to  Solfa- 
tara, i.  48.  Of  Solfatara,  i.  52.  Of  Monte  Nuovo,  i. 
130.  Of  the  Arfo,  i,  148.  Of  Monte  Vico,  i.  164. 
Of  Monte  Zaro,  i.  165.  Of  Monte  Imperatore,  i.  168. 
Of  Monte  Roffo,  i.  216.  Of  the  upper  region  of  Etna, 
i.  238.  Of  Stromboli,  ii.  89.  Bafaltiform,  of  Vulcano, 
ii.  210.  Of  Lipari,  ii.  264.  iii.  13,  33,  47,  102.  Of  the 
Monte  della  Caftagna  in  Lipari,  ii.  357.  Of  the  Stoves  of 
Lipari,  iii.  47.  Prifmatic  of  Felicuda,  iii.  96.  Globular 
of  Alicuda,  iii.  133,  Pitch- ftone  of  the  Euganean  moun- 
tains, iii.  250,  283.     Obfervations  on,  in  general,  iii.  278. 

Lipari,  ifland  of,  ii.  257.  Obfervations  made  round  the 
fliores  of,  ii-.  262.  Lavas  of,  ii.  264,  357.  iii.  13,  33. 
Volcanic  glafs  of,  ii.  265.  The  internal  part  of  the  rock 
of,  entirely  of  glafs,  ii.  270.  Pumices  of,  ii.  270.  Ob- 
fervations in  the  interior  parts  of,  iii.  1 .  Stoves  of,  iii.  15, 
43.  Tufa  of,  iii.  16.  Enamels  of,  ii.  354.  iii.  22.  Po- 
pulation of,  iv.  92.  Vegetables  of,  iv.  93.  Fifhery  of, 
C  c  2  iv. 
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iv.  105.    Animals  of,  iv.  110.     Commerce  of,  Iv.   117* 
City  of,  iv.  i2i„     Character  of  the  inhabitants  of,  iv.  119. 

Lipari  (/lands,  ii.  r. 

Lifca  Bianca,  one  of  the  Lipari  ifiands,  account  of,  ii.  145. 

Luc,  M.  W.  de.,  the  only  naturalift  who  had  entered  the 
crater  of  Vulcano,  ii.  223.  Defcription  of  that  crater  by, 
ii.  224. 


M. 


Madonna  delta  Vetrana,  church  of,  greatly  damaged  by  a 
torrent  of  lava,  i.  35. 

Malmjey,  of   Lipari,  method  of  making,  iv.  94.    Gf  Strom- 

boli,  iv.  126. 
Medufa,  phofphorefcent,  of  the  Strait  of  Meffina  defcribed, 

iv-  203. 

MrJJina,  ftate  in  which  the  Author  found  that  city  after  the 
earthquake  in  1783,  iv.  151. 

Metefana,  valley  of,  1.  i38. 

Mifenoi  port  of,  i.  134.    Promontory  of,  \.  13  5, 

Mountains, .  fecoiidary,  of  Etna,  i.  291.  Seven  produced  by 
an  eruption  of  Vefuvius  in  17605,  iii.  167. 

Muriatic  acid,  experiments  with,  relative  to  the  decompo- 
sition of  lavas,  ii.  215.  Contained  in  fame  volcanic  pro- 
duels,  iii.  386. 

Murray,  Adolphus,.  remarks  on.  fome  obfervations  of,  i.  93, 

•    94- 

Mvfeum  of  the  Prince  of  Bifcari,  i.  309.  Of  the  Chevalier- 
Gioeni  at  Catania,  i.  3 10. 

MuJfatOy 
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Muffato,  Monte  del,  pitch-ftone  lavas  of,  iii.  262. 

N„ 

Naples,  the  city  of,  founded  on  volcanic  fubftances,  i.  41. 
Navigation,  improvement  of,  in  modern  times,  iv.  197. 
Niccola,  San,  mountain  of,  i,  159. 
Niccolo  dell*  Arena,  monafteryof,  i.  295. 
Nkoloji,  village  of,  i.  212. 
Nuovo,  Monte,  i.  129. 

CX 

Oolites,  i.  65. 


Palimadara,  the,  or  net  for  taking  the  fvvord-fifh  defcribed,  iv. 

333- 
Panaria,  one  of  the  Lipari  iflands,  ii.  148.    Remark  on  the 

formation  of,  ii.  153. 

Paparcuri,  Don  Salvadore,  Eflay  of,  on  the  manner  in  which 
the  winds  may  be  foretold  by  the  fumes  and  eruptions  of 
Vulcano,  ii.  240. 

Perciato,  il,  a  perforated  rock,  iii.  98. 

Petrojilex,  experiments  on,  in  the  furnace,  ii.  126. 

Pietra  Lunga,  ii.  l6o„ . 

Pifciarclli,  67.     Lavas  of,  68. 

Pitcb-Jlone  lavas,  iii.  250.      Analyfis  of,  iii.  258 

C  c  3  Polypus, 
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Polypus,  fpecies  of,  in  which  the  circulation  of  the  fluids  is 
vifible,  defcribed,  iv.  283. 

Pompeii,  houfes  of,  built  of  lava,  i.  78. 

Porphyry  of  Stromboli,    ii.   92.     Experiments  on  various 
kinds  of,  ii.  118,  123.    Of  Lipari,  iii.  40.      Of  Alicuda, 
'  iii.  138. 

Porphyries,  Egyptian,  analyfis  of,  iii.  171. 

Procida,  ifte  of,  defcribed,  i.  139. 

Pumice,  an  imperfeft  glafs,  i.  66,  67.  What  requifite  to  the 
formation  of,  ii.  76.  Remarks  on  the  origin  of,  ii.  292, 
323.  Manner  of  digging  at  Campo  Bianco,  in  Lipari,  ii. 
3°3- 

Pumices,  of  Solfatara,  i.  67.  Of  the  valley  of  Metelona,  i.  189. 
Not  afforded  by  Etna,  i,  307.    Of  Stromboli,  ii.  94.  Of 
Vulcano,  ii.  209.     Of  Lipari,  ii.  271.    Of  Campo  Bianco, 
ii.  291.  Analyfis  of,  various,  ii.  318.   Of  Felicuda,  iii.  116.^ 
Abundant,  of  Santorine,  iii.  179. 

Pumices,  general  obfervations  concerning,  iii.  185. 

Punta  del  Segno  Nero,  ii.  374. 

Puzzolano  of  Felicuda,  iii.  nq. 

Pyrites,  miftake  of  Sir  William  Hamilton  relative  to,  i.  51, 

Pyrometer  of  Wedgwood,  Introd.  i.  17. 


R, 


RapilIo,  what,  i.  167. 
Rock  of  Burnt  Stones,  i.  1 3  7. 
Po/a,  Monte  della,  ii.  276,  279. 


Rofh 
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Rojji,  Don  Ignazio,  obfervations  on  the  manner  of  foretelling 
"the  winds  by  the  fumes  and  eruptions  of  Vulcano,  ii,  240. 

Rofo,  Monte,  i.  212. 

Rotaro,  the,  a  mountain,  i.  154.    Via  del,  the,  ib„ 


S. 
Saccagne,  a  place,  iii,  98. 
Sal  ammoniac,  method  of  obtaining  at  Solfatara,  i.Su 

Saline,  one  of  the  Lipaii  iflands,  ii.  150.  The  largeft  of 
thofe  iflands  next  to  Lipafi,  ih.  Lavas  of,  defcribed,  ii. 
151.  Obfervations  on  a  fpring  at,  iv.  134.  Salt-pits  of,. 
iy.  137. 

Sand,  ferruginous,  in  the  ifland  of  Ifchia,  i.  .174.  Of  Monte 
Roflb,  i.  213.  Of  Stromboli,  ii.  22,  24.  Of  the  crater 
of  Vulcano,  ii.  207. 

Santorine,  abundance  of  its  pumices,  iii.  179.  Account  of  vafl 
quantities  of  pumices  thrown  up  by  the  fea  there,  ih. 

Scorhs  of  ./Etna,  i.  234.    Of  Stromboli,  ii.  75,  78. 

Scylla  and  Charyldis,  obfervations  on,  iv.  1 65. 

Sea,  remarks  on  an  opinion  of  Ferber  concerning  the  finking 
of  its  level,  i.  88. 

Sea  glow-worms,  obfervations  on,  iv.  254. 

Sea  urchins,  obfervations  on,  iv.  295. 

Serafis,  ruins  of  a  temple  of,  i.  83. 

Sisva,  Monte,  lavas  of,  iii.  252, 

Shark 
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Shark  (or  fea-dog),  account  of  the  fifhery  for  the,  In  the  Strait 
of  MeiTma,  iv.  341.  Voracity  of  the,  344.  Obfervations 
on  the  teeth  of  the,  iv.  351. 

Shoerls  contained  in  lavas,  i,  32,  37,  38,  63.  Not  always 
more  eafily  fufible  than  feltfpars,  i,  185.     Detached,  of 

.  Monte  Roflb,  i.  217.  Analyfis  of,  from  Etna,  i.  222. 
Of  the  fcoris  of  Stromboli,  ii.  8c.  Minute  cryftalliza- 
tions  of,  in  a  lava  of  Lipari,  ii.  378. 

Solfatara,  i,  49. 

Specular  iron.    See  Iron, 

Squalus,  obfervations  on  fome  fpecies  of  the,  iv.  343. 

Stoves  of  Ifchia,  1.  179.    Of  Lipari,  iii.  15,  43. 

Stromboli,  ii.  5.  Obfervations  on  the  fmoke  of,  ii.  12.  Ex- 
plofions  of,  ii.  19,  35.  Remarks  on  Sir  William  Hamil- 
ton's account  of,  ii.  30.  Its  Volcano  has  no  periodical  in- 
termiffions,  ii.  37,  52.  Why  the  fea  is  not  filled  up  by  its 
continual  eruptions,  ii.  41.  Defcription  of  the  crater  of, 
ii.  58.  Component  fubflances  of  the  ifland  of,  ii.  74.  Ao» 
counts  of,  in  ancient  writers,  ii,  130.  Subfiances  which 
probably  feed  its  fires,  ii.  136.  Climate  of,  iv.  122, 
Fifhery  of,  iv.  125.  Vegetables  of,  iv.  125.  Popu- 
lation of,  iv,  126.     Animals  of,  iv.  130. 

Stufe,  Monte  della,  iii.  80. 

Sulphates  of  lime  accompanying  lavas,  iii,  56. 

Sulphuric  acid,  experiments  relative  to  its  effefts  on  lavas, 
ii.  216. 

Sivcrd-fjbf  account  of  the,  in  the  Strait  of  Meffina,  iv.  33©, 

3  TerzL 
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T. 


Terzi,  Father,  remarks  on  his  obfervations  on  the  pitch-ftone  j 
lavas  of  the  Euganean  mountains,  iii.  261,  272. 

Torre,  La,  del  Filofofo,  i.  288.     Materials  of  which  it  ia 

built,  i.  289. 
Torre,  Father  della,  remarks  on  fome  obfervations  of,  i, 

75- 
Tripeta,  Mount,  i.  148. 

Tufas,  accumulations  of,  near  Naples,  i.  42.  Different  opi- 
nions relative  to  the  origin  of  Volcanic,  i.  42.  Thofe 
near  Naples  the  produce  of  thick  eruptions,  ib.  Contain- 
ing veftiges  of  plants,  i.  79,  Of  the  Valley  of  Metelona,  i. 
188.  Of  Stromboli,  ii.  94.  Of  Lipari,  iii.  16,  103.  Of 
Felicuda,  iii.  103. 

V, 

Voile  di  Muria,  ii.  376. 

Vegetable  earth,  an  uncertain  proof  of  the  great  antiquity  of 
lavas,  i.  205.  ii.  373. 

Vefuvlus,  viiit  to,  during  an  eruption,  i.  12.  Eruption  of, 
defcribed,  i.  4=    Flowing  lava  of,  obfervations  on?  \.  it, 

Vico,  Mount,  i.  164. 

Vitrifications,  immenfe  quantity  of,  in  Lipari,  ii.  270.  iii,  83, 
174.  General  obfervations  on,  iii,  174. 

Volcanization  of  the  Eolian  iiles,  enquiries  relative  to,  iii. 
152. 

Vulcanello,  a  fmall  peninfula  of  Vulcano,  once  an  iilandp. 
ii  175.,    Lavas  of,  ii,  177,    Crater  of,  ii.  184. 
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